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HOW TO USE THIS SOIL SURVEY 


HIS SURVEY contains information 
that can be applied in managing 
farms, ranches, and woodlands; in select- 
ing sites for roads, ponds buildings, and 
other structures; and in judging the suit- 
ability of tracts of land for agriculture, 
industry, and recreation. 


Locating Soils 


All of the soils of the Cowlitz Ares, are 
shown on the detailed map at the back of 
this publication. This map consists of 
many sheets made from aerial photo- 
graphs. Each sheet is numbered to cor- 
respond with a number on the Index to 
Map Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbols. All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room ; otherwise, it is outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information. This guide lists 
all the soils of the county in alphabetic 
order by map symbol and gives the capa- 
bility classification of each. It also shows 
the page where each soil is described and 
the page for the capability unit in which 
the soil has been placed. 

Individual colored maps showing the 
relative suitability or degree of limitation 
of soils for many specific purposes can be 
developed by using the soil map and the 
information in the text. Translucent mate- 


rial can be used as an overlay over the soil 
map and colored to show soils that have 
the same limitation or suitability. For ex- 
ample, soils that have a slight limitation 
for a given use can be colored green, those 
with a moderate limitation can be colored 
yellow, and those with a severe limitation 
can be colored red. 

Farmers and those who work with 
farmers can learn about use and manage- 
ment of the soils from the soil descriptions 
and from the descriptions of the capability 
units and woodland groups. 

Foresters and others can refer to the 
section “Woodland,” where the soils of the 
Area are grouped according to their suit- 
ability for trees. 

Game managers, sportsmen, and others 
can find information about soils and wild- 
life in the section “Wildlife and Fish.” 

Community planners and others can 
read about soil properties that affect the 
choice of sites for nonindustrial buildings 
and for recreation areas in the section 
“Town and Country Planning.” 

Engineers and builders can find, under 
“Engineering,” tables that contain esti- 
mates of soil properties and information 
about soil features that affect engineering 
practices. 

Scientists and others can read about how 
the soils formed and how they are classi- 
fied in the section “Formation and Classi- 
fication of the Soils.” 

Newcomers in the Cowlitz Area may be 
especially interested in the section “Gren- 
eral Soil Map,” where broad patterns of 
soils are described. They may also be in- 
terested in the information about the sur- 
vey area given in the section “General 
Nature of the Area.” 
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SOIL SURVEY OF COWLITZ AREA, WASHINGTON 


BY WILLARD A. CALL, SOIL CONSERVATION SERVICE 


FIELDWORK BY WILLARD A. CALL, JOHN G. KRAUTSCHEID, PHILLIP D. McCOLLEY, AND ALLEN §S. ZULAUF, SOIL 
CONSERVATION SERVICE 


UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE 
WASHINGTON AGRICULTURAL EXPERIMENT STATION 


HE COWLITZ AREA is in the southwestern part 
of Washington (fig. 1). It covers most of the western 
half and some of the southern part of Cowlitz County. The 
Columbia River forms part of its southern boundary. 
The survey area is 26 miles north of Portland, Oregon, 
and about 110 miles south of Seattle, Washington. It is 
irregular in shape and has an area of 377,480 acres. Eleva- 
tion ranges from 4 feet above sea level along the flood 
plains of the Columbia River to about 2,700 feet in the 
coastal range in the northwestern part of the county and to 
about 8,000 feet in the Cascade Mountains in the south- 
eastern part. 

Annual precipitation ranges from 38 to 120 inches. Most 
of the precipitation falls late in fall, in winter, and early 
in spring. 

Most of the eastern part of Cowlitz County is outside the 
survey area. It is timberland owned principally by large 
timber companies and includes part of the Gifford Pin- 
chot National Forest. 

The major farm crops are hay and pasture for livestock 
and dairy enterprises, and truck, berry, and specialty crops. 
Forest products are the principal crops of the survey area. 
Forests are principally Douglas-fir, red alder, western red- 
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Figure 1.—Location of Cowlitz Area in Washington. 


cedar, and western hemlock. Manufacturing concerns, 
mostly the lumber and paper products industries, employ 
most of the people in the survey area. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soil are in the Cowlitz Area, where they are located, and 
how they can be used. The soil scientists went into the 
county knowing they likely would find many soils they 
had already seen and perhaps some they had not. They 
observed the steepness, length, and shape of slopes, the 
size and speed of streams, the kinds of native plants or 
crops, the kinds of rock, and many facts about the soils. 
They dug many holes to expose soil profiles. A profile 
is the sequence of natural layers, or horizons, in a soil; 
it extends from the surface down into the parent ma- 
terial that has not been changed much by leaching or by 
the action of plant roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles with 
those in counties nearby and in places more distant. 
They classified and named the soils according to nation- 
wide, uniform procedures. The sot series and the sow 
phase are the categories of soil classification most used 
in a local survey (10).2 

Soils that have profiles almost alike make up a soil 
series. Except for diffierent texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Each soil series is named for a town or 
other geographic feature near the place where a soil of 
that series was first observed and mapped. Kelso and 
Loper, for example, are the names of two soil series. 
All the soils in the United States having the same series 
name are essentially alike in those characteristics that 
affect their behavior in the undisturbed landscape. 

Soils of one series can differ in texture of the surface 
layer and in slope, stoniness, or some other character- 
istic that affects use of the soils by man. On the basis 
of such differences, a soil series is divided into phases. 


*Italic numbers in parentheses refer to Literature Cited, p. 110. 
1 
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The name of a soil phase indicates a feature that affects 
management. For example, Kelso silt loam, 0 to 8 per- 
cent slopes, is one of several phases within the Kelso 
series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the boun- 
daries of the individual soils on aerial photographs. 
These photographs show woodlands, buildings, field 
borders, trees, and other details that help in drawing 
boundaries accurately. The soil map at the back of this 
publication was prepared from the aerial photographs. 

The areas shown on a soil map are called mapping 
units, On most maps detailed enough to be useful in 
planning the management of farms and fields, a mapping 
unit is nearly equivalent to a soil phase. It is not exactly 
equivalent, because it is not practical to show on such 
a map all the small, scattered bits of soil of some other 
kind that have been seen within an area that is dom- 
inantly of a recognized soil phase. 

Some mapping units are made up of soils of different 
series or of different phases within one series. One such 
kind of mapping unit, a soil complex, is shown on the 
soil map of the Cowlitz Area. 

A soil complex consists of areas of two or more soils, 
so intermingled or so small in size that they cannot be 
shown separately on the soil map. Each area of a com- 
plex contains some of each of the two or more dominant 
soils, and the pattern and relative proportions are about 
the same in all areas. The name of a soil complex con- 
sists of the names of the dominant soils, joined by a 
hyphen. Loper-Bear Prairie complex, 3 to 15 pereent 
slopes, is an example. 

In most areas surveyed, there are places where the 
soil material is so rocky, so shallow, or so severely eroded 
that it cannot be classified by soil series. These places 
are shown on the soil map and are described in the 
survey, but they are called Jand types and are given 
descriptive names. Riverwash is a land type in the 
Cowlitz Arca. 

While a soil survey is in progress, samples of soils 
are taken, as needed, for laboratory measurements and 
for engineering tests. Laboratory data from the same 
kinds of soil in other places are assembled. Data on 
yields of crops under defined practices are assembled 
from farm records and from field or plot experiments 
on the same kinds of soil. Yields under defined manage- 
ment are estimated for all the soils. 

But only part of a soil survey is done when the soils 
have been named, described, and delineated on the map, 
and the laboratory data and yield data have been as- 
sembled. The mass of detailed information then needs to 
be organized in such a way as to be readily useful to 
different groups of users, among them farmers, man- 
agers of woodland and rangeland, and engineers. 

On the basis of yield and practice tables and other 
data, the soil scientists set up trial groups. They test 
these groups by further study and by consultation with 
farmers, agronomists, engineers, and others, then adjust 
the groups according to the results of their studies and 
consultation. Thus, the groups that are finally evolved 
reflect up-to-date knowledge of the soils and their be- 
havior under present methods of use and management. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in the Cowlitz Area. A soil 
association is a landscape that has a distinctive propor- 
tional pattern of soils. It normally consists of one or 
more major soils and at least one minor soil, and it is 
named for the major soils. The soils in one association 
may occur in another, but in a different pattern. 

A map showing soil associations is useful to people who 
want a general idea of the soils in an area, who want to 
compare different parts of an area, or who want to know 
the location of large tracts that are suitable for a cer- 
tain kind of land use. Such a map is a useful general 
guide in managing a watershed, a wooded tract, or a 
wildlife area, or in planning engineering works, recrea- 
tional facilities, and community developments. It is not 
a suitable map for planning the management of a farm 
or field, or for selecting the exact location of a road, 
building, or similar structure, because the soils in any 
one association ordinarily differ in slope, depth, stoni- 
ness, drainage, and other characteristics that affect their 
management. 

The soil associations in the Cowlitz Area are described 
in the following pages. 


1. Germany-Olympic Association 


Dominantly moderately steep and steep, well-drained 
soils that formed in wind-laid sili and weathered basalt 
and andesite; on uplands 


This soil association is in the southwestern part of 
the Cowlitz Area. It is characterized by rolling hills, 
steep lower slopes, and broad, gently sloping ridgetops. 
Steep valley walls border winding streams that generally 
flow south and southeast to the Columbia River. Flood 
plains are a few feet to 750 feet wide. In some places 
the streams are entrenched in hard bedrock and have 
no flood plain. Elevation ranges from 5 feet at the Co- 
lumbia River to about 1,400 feet at the northern edge 
of the survey area. The average annual precipitation 
ranges from 45 to 70 inches. The mean annual air 
temperature is about 51° F., and the frost-free season 
is 165 to 180 days. 

This association makes up about 11 percent of the 
survey area. It is about 70 percent Germany soils and 
25 percent Olympic soils. The remaining acreage is 
Olequa and Camas soils, Clato soils, coarse variant, and 
rock outcrop. 

The gently sloping Germany and Olympic soils are 
on ridgetops, and the steep to very steep Germany and 
Olympic soils are on the hillsides and mountainsides. 
Olequa soils are about a half mile north of the Columbia 
River, parallel to the river. These gently sloping and 
rolling soils are on hillsides and broad ridges at an ele- 
vation of about 550 feet. The nearly level Clato soils, 
coarse variant, and Camas soils are on flood plains. 

The well-drained Germany soils formed in very deep, 
wind-laid deposits. They have a surface layer of dark- 
brown silt loam and a subsoil of brown heavy silt loam. 
Depth to basalt bedrock is more than 6 feet in most 
places. 

The well-drained Olympic soils formed in weathered 
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basalt and andesite. They have a surface layer of dark- 

brown silt loam and a subsoil of dark reddish-brown and 

dark-brown silt loam and silty clay loam. Depth to 

eee or andesite bedrock is more than 6 feet in most 
aces. 

Most of this association is coniferous forest. Douglas- 
fir grows faster in this association than in any other part 
of the survey area. Small areas have been cleared, 
mainly along the streams and on the broad, gently slop- 
ing ridges. Hay and pasture (fig. 2) are the principal 
crops. Potatoes, cane fruits, and strawberries are also 
grown. Beef and dairy farms are the principal farm 
enterprises. Most farming is a part-time operation; farm 
operators work elsewhere to supplement their income. 

Deer, elk, black bear, beaver, blue grouse, and ruffed 
grouse can be found in the hills. Rainbow trout and 


silver and chinook salmon are in the larger streams. The 
association is well suited to hunting and fishing. 


2. Bear Prairie-Loper Association 


Dominantly steep, well-drained soils that formed in 
volcanic ash and weathered basalt and andesite; on up- 
lands 


This soil association is in the northwestern part of the 
Cowlitz Area in steep mountainous terrain. It occupies 
a broad divide that separates the watersheds of the Co- 
lumbia, Chehalis, and Cowlitz Rivers and Stillwater 
Creek. The soils formed mainly in residuum derived 
from basalt, andesite, and sandstone, Ridges that devel- 
oped in andesite and basalt have gently sloping sides 
and moderately broad tops. The ridges that developed 


Figure 2.—Pasture on Germany silt loam, 0 to 8 percent slopes, in soil association 1. 
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in sandstone are sharp, narrow, and strongly sloping, 
and the drainageways have short, stubby, lateral 
branches. The narrow valleys have deeply entrenched, 
swiftly flowing, perennial and intermittent streams. 
Rock outcrop and cobblestones are common. Elevation 
ranges from 400 to 2,700 feet. The average annual pre- 
cipitation is 50 to 80 inches. The mean annual air temper- 
ature is about 47° F., and the frost-free season is 125 to 
150 days. 

This association makes up about 9 percent of the 
survey area. It is about 60 percent Bear Prairie soils, 30 
percent Loper soils, 9 percent Vader soils, and 1 percent 
Rock land. 

The gently sloping Bear Prairie and Loper soils are 
on moderately broad ridges and hillsides, and the steep 
Bear Prairie and Loper soils are on mountainsides. 


Many of the steep soils are eroded. The strongly sloping 
Vader soils are on narrow ridges, and the steep Vader 
soils are on mountainsides. Many of the steep soils are 
eroded (fig. 8). There are small patches of Rock land 
throughout the association. 

The well-drained Bear Prairie soils formed mainly 
in weathered basalt. and andesite. The surface layer is 
very dark brown and very dark grayish-brown silt loam, 
and the subsoil is dark-brown silt loam. Bedrock is at 
a depth of more than 5 feet. 

The well-drained Loper soils formed in weathered 
basalt and andesite. The surface layer is very dark 
brewn cobbly silt loam, and the subsoil is dark-brown 
gravelly silt loam and very gravelly silt loam. The 
depth to bedrock ranges from 2.5 to more than 5 feet. 

Most of this association is forested and is used mainly 


Figure 3.—Loper-Bear Prairie complex, 30 to 50 percent slopes, in soil association 2. 
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for timber production and wildlife habitat. The vegeta- 
tion_is mostly Douglas-fir and smaller stands of western 
hemlock; recl alder, western redcedar, silver fir, and 
broadleaf maple. Salal, swordfern, bracken, salmon- 
berry, and red and blue huckleberry grow in the logged- 
off areas. 

Deer, elk, black bear, beaver, blue and ruffed grouse, 
and band-tailed pigeons are found in this association. 
The association is well suited to hunting. 


3. Olympic-Olequa Association 


Dominanily gently sloping to steep, well-drained soils 
that formed in weathered basalt, andesite, sandstone, and 
shale; on uplands 


This association occupies a broad, north-south belt 
west of the Cowlitz River in the western part of Cow- 
litz Area and a small tract in the northwestern part. 
The landscape in most of the western and central part 
is characterized by large hills that have broad, wndulat- 
ing ridges and hilltops and steep hillsides. Some of the 
toe slopes are rolling to gently sloping. Valleys are nar- 
row and the perennial streams have narrow flood plains. 
Intermittent streams have no flood plains. Soils in the 
eastern part of the association are gently sloping on 
dissected terraces and steep to very steep on the terrace 
fronts. Flood plains are as much as 2,000 feet wide. 
Streams flow in an easterly direction toward the Cowlitz 
River, except in the southern part, where they flow 
southward to the Columbia River. Near the northern 
edge of this association, in the vicinity of Ryderwood, 
some soils are rolling, some are nearly level or gently 
sloping, and the flood plains are no more than 1,000 
feet wide. Elevation ranges from 30 to 1,985 feet. The 
average annual precipitation ranges from 45 to 70 inches. 
The average annual air temperature is 50° F., and the 
frost-free season is 165 to 180 days. 

This association makes up about 15 percent of the 
survey area. It is about 45 percent Olympic soils, 40 
percent Olequa soils, 9 percent Kelso soils, and 6 per- 
cent Clato and Rose Valley soils. The rest is small 
acreages of Kalama, Godfrey, McBee, Minniece, and 
Vader soils. 

The undulating Olympic and Olequa soils are on 
broad ridges and hilltops, the steep soils are on hill- 
sides, and the rolling to sloping soils are on toe slopes. 
The steep Vader soils are on mountainsides and the 
sloping Vader soils are on narrow ridges. The nearly 
level to steep Kelso, Rose Valley, Kalama, McBee, Min- 
niece, and Olequa soils are on dissected terraces near 
major streams. The nearly level Clato and Godfrey soils 
are on. flood plains. 

The well-drained Olympic soils formed in weathered 
basalt and andesite. They have a surface layer of dark- 
brown silt loam and a subsoil of dark reddish-brown and 
dark-brown silt loam and silty clay loam. Depth to bed- 
rock is more than 6 feet in most places. 

The well-drained Olequa soils formed in material de- 
rived from shale and sandstone. They have a surface 
layer of dark-brown and very dark grayish-brown silt 
loam and a subsoil of dark-brown silty clay loam. Olequa 
soils are more than 5 feet, deep over shale or sandstone. 


Most of this association is forested and is used mainly 
for timber production and wildlife habitat. The prin- 
cipal tree species are Douglas-fir, western redcedar, 
western hemlock, red alder, and bigleaf maple. A few 
black cottonwood trees grow along the streams. Under- 
story plants are swordfern, salal, bracken, vine maple, 
and salmonberry. Most of the nearly level to gently 
sloping soils on terraces have been cleared and are 
cropped. There are a few small farms in the hills. Hay 
and pasture, cane fruit, strawberries, and small grain are 
the main crops. 

Deer, elk, black bear, and ring-necked pheasants can 
be found in the hills. Ducks and geese are abundant. 
Rainbow trout is the principal sport fish. The associa- 
tion is well suited to hunting and fishing. Most of the 
homesites are on the terraces of the Cowlitz and Colum- 
bia Rivers. 


4, Seaquest-Olympic Association 


Dominantly gently sloping to steep, well-drained soils 
that formed in old sediments and weathered basalt and 
andesite; on uplands 


This association occupies the northeastern part of the 
survey area. The landscape is hilly. It is characterized 
by broad, gently sloping to rolling ridges and hilltops, 
steep hillsides, nearly level to rolling toe slopes, and 
nearly level to rolling outwash terraces. The Toutle 
River and the South Fork of the Toutle River flow 
westward through this association. In some places the 
rivers have flood plains and terraces several hundred 
feet wide, and in others they have cut deep gorges 
through the basalt bedrock. In the narrow valleys of the 
hills section, small streams have no flood plains. In the 
nearly level to rolling outwash areas, some small streams 
have very narrow flood plains. Silver Lake, in the 
southern part of this association, was formed by large 
quantities of outwash material from alpine glaciers in 
the Toutle River and South Fork of the Toutle River, 
damming the outlet of a north-drained basin (9). Eleva- 
tion ranges from 100 to 1,760 feet. The average annual 
precipitation is 50 to 65 inches. The average annual air 
temperature 1s about 50° F., and the frost-free season 
is 160 to 180 days. 

This association makes up about 14 percent of the 
survey area. It is about 30 percent Seaquest soils, 25 
percent Olympic soils, 10 percent Sara soils, 10 percent 
Mart soils, 10 percent Toutle soils, 5 percent Speelyai 
soils, 5 percent Gee soils, and 5 percent Semiahmoo 
soils. In places Gee soils are rolling, and Speelyai soils 
are very steep. The nearly level Toutle soils are on flood 
plains and terraces, and the steep Toutle soils are on 
terrace fronts. The nearly level Semiahmoo soils are in 
depressions. ; 

The gently rolling to steep Olympic and Mart soils 
are on ridges and hills, and the undulating to rolling 
Olympic and Mart soils are on toe slopes. The gently 
sloping to rolling Seaquest and Sara soils are on hill- 
sides. The nearly level Speelyai and Gee soils are on 
terraces. 

The dominant soils in this association are well 
drained. Seaquest soils formed in old alluvial sediments. 


6 SOIL SURVEY 


They have a surface layer of very dark brown silt loam 
and a subsoil of dark-brown and brown silty clay loam 
and clay loam. Olympic soils formed in weathered basalt 
and. andesite. They have a surface layer of dark-brown 
silt loam and a subsoil of dark reddish-brown and dark- 
brown silt loam and silty clay loam. Depth to bedrock 
is more than 6 feet in most places. The other soils 
range widely in drainage and texture. 

Most of the association is forested and is used for 
timber production and wildlife habitat. The principal 
tree species are Douglas-fir, red alder, western redcedar, 
bigleaf maple, western hemlock, black cottonwood, Ore- 
gon white oak, cascara, and Oregon ash. Understory 
plants are salal, salmonberry, swordfern, brackenfern, 
vine maple, elderberry, hazel, evergreen blackberry, and 
willow. Small farms are in cleared areas. The main 
crops are hay, pasture, small grain, cane fruits, and 
strawberries. 

There are black bear and deer in the hills, spinyray 
fish, bass, and rainbow trout in Silver Lake, and steel- 
head and rainbow trout, and silver and chinook salmon 
in the Toutle River. The association also has a good 
population of beaver, ducks, and geese. It is well suited 
to hunting and fishing. 


5. Olympic Association 


Dominantly gently sloping to steep, well-drained soils 
that formed in weathered basalt and andesite; on up- 
lands 


This association occupies a broad, north-south belt in 
the central part of the Area, east of the Cowlitz and 
Columbia Rivers. The landscape is characterized by 
large hills and mountains that have broad, gently slop- 
ing to rolling ridges, steep hillsides and mountainsides, 
and undulating to steep foot slopes. There are also 
scattered areas of rock outcrop, of soils that are shallow 
over bedrock, and of cobbly soils. Streams flow west- 
ward toward the Cowlitz and Columbia Rivers and 
southward toward the Lewis River. Stream valleys are 
narrow and have steep sides. Most streams are deeply 
entrenched and have no flood plains. The Coweman 
and Kalama Rivers have narrow flood plains. Elevation 
ranges from 30 to 1,600 feet. Average annual precipita- 
tion ranges from 40 to 70 inches. The average annual 
air temperature is about 50° F., and the frost-free sea- 
son is 165 to 180 days. 

This association makes up about 26 percent of the 
survey aren. Olympic soils make up about 90 percent, 
of the association. The remaining acreage consists of 
Mart, Coweeman, Sauvola, Gee, Rose Valley, Kalama, 
and Olequa soils, and Rock land. 

Olympic, Mart, Kalama, and Olequa soils, and Rock 
land are on large hills and mountains. The gently slop- 
ing to rolling soils are on ridges, the steep soils are on 
hillsides and mountainsides, and the rolling to undulat- 
ing soils ave on foot slopes. The undulating to steep 
Coweeman, Gee, Rose Valley, and Sauvola soils are on 
foot slopes. 

The well-drained Olympic soils formed in weathered 
basalt and andesite. They have a surface layer of dark- 
brown silt loam and a subsoil of dark reddish-brown 


and dark-brown silt loam and silty clay loam. Depth 
to bedrock is greater than 6 feet in most places. 

Most of this association is forested and is used mainly 
for timber production and wildlife habitat. The prin- 
cipal tree species are Douglas-fir, red alder, western red- 
cedar, bigleaf maple, western hemlock, white fir, vine 
maple, salmonberry, Oregon grape, and hazel. Small 
farms and homesites are in cleared areas. Principal 
crops are hay, pasture, and small grain. 

Black bear, deer, blue grouse, and ruffed grouse can 
be found in the hills. Steelhead and rainbow trout and 
silver and chinook salmon are in the larger streams. The 
association is well suited to hunting and fishing. 


6. Cinebar Association 


Dominantly steep, well-drained soils that formed in 
wind-laid silts and volcanic ash; on uplands 


This association is in rough mountainous terrain in 
the southeastern part of Cowlitz Area. The landscape 
is one of broad, gently sloping to rolling ridges and 
steep hillsides and mountainsides, many of which are 
gravelly and cobbly. Streams are deeply entrenched in 
narrow valleys and, with the exception of Speelyai 
Creek, have no flood plains. Some streams have cut 
many feet into hard bedrock. Streams flow in a southerly 
direction into the Lewis River, Lake Merwin, or the 
Yale Reservoir. Near the upper part of Lake Merwin 
and the lower part of Yale Reservoir is an area of nearly 
level terraces that have steep and very steep terrace 
fronts. Elevation ranges from 300 to 3,000 feet. The 
average annual rainfall is from 70 to 120 inches. The 
average annual air temperature is about 48° F., and 
the frost-free season is 120 to 140 days. 

This soil association makes up about 10 percent, of the 
survey area. It is about 90 pereent Cinebar soils, 5 per- 
cent Cispus soils, and 5 percent Sifton and other soils. 

The steep Cinebar soils are on terrace fronts, broad 
ridges and hilltops, and mountainsides, and the nearly 
level Cinebar soils are on terraces bordering the lakes. 
The steep and very steep Cispus soils are on mountain- 
sides north and east, of Cougar, and the nearly level 
Cispus soils are at the foot of the mountainsides. The 
nearly level to gently sloping Sifton soils are on the 
terraces and flood plains of Speelyai Creek. 

The well-drained Cinebar soils are very deep. They 
have a surface layer of very dark brown, dark grayish- 
brown, and dark-brown gravelly silt loam and a subsoil 
of dark-brown gravelly silt loam and silt loam. In some 
places the steep Cinebar soils are gravelly or cobbly. 

Most of this association is forested. The steep soils ‘in 
mountainous areas are used for timber production and 
wildlife habitat. The nearly Jevel soils on terraces are 
used for farming. The perimeter of the lakes is used for 
recreation. The principal vegetation is Douglas-fir, red 
alder, bigleaf maple, black cottonwood, and vine maple. 
The principal farm crops are hay and pasture. Most 
farms have part-time operators. 

There are black bear, deer, and blue and ruffed grouse 
in the hills, rainbow trout in the Lewis River and Yale 
Reservoir, and rainbow and NKokance trout in Lake 
Merwin. This association is moderately well suited to 
hunting, fishing, and boating. 
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7. Caples-Clate-Newberg Association 


Dominantly nearly level, poorly drained, somewhat 
poorly drained, and well-drained soils that formed in 
alluwwm, on flood plains 


This association is mainly on the flood plains of the 
Cowlitz and Columbia Rivers and extends for short 
distances up the Lewis, Kalama, Coweman, and Toutle 
Rivers. It ranges from a few hundred feet wide near 
Kalama to about 3 miles wide at Woodland and Long- 
view. Sloughs, old stream channels, and meander cut- 
offs are common on the Columbia River flood plain. 
Meandering streams have left some old channels on the 
lower flood plains along the Cowlitz, Coweman, Kalama, 
and Lewis Rivers. Most areas near Castle Rock, Willow 
Grove, Longview, Kelso, and Woodland are diked. Many 
undiked areas are subject to seasonal flooding. Arcas 
along the Cowlitz River are most likely to flood in winter. 
but in the southern part, flooding can also be expected 
in June. Areas along the Columbia River are subject to 
flooding late in May and in June. Elevation ranges from 
5 to 60 feet. The mean annual air temperature is about 
52° F., and the frost-free season is 165 to 195 days. 

This association makes up about 11 percent of the 
survey area. It is about 35 percent Caples soils, 25 per- 
cent Clato soils, 20 percent Newberg soils, 10 percent, 
Pilchuck soils, 3 percent Newberg soils, silty variant, 3 
percent Snohomish soils, and 4 percent Godfrey and 
other soils. 

The somewhat poorly drained and poorly drained, 
nearly level Caples soils are in smooth, slightly concave 
areas. The surface layer, in most places, is dark-brown 
silt loam and silty clay loam, and the subsoil is mottled 
gray and grayish-brown silty clay loam. 

The nearly level, well-drained Clato soils are on flood 
plains. The surface layer is dark yellowish-brown and 
dark-brown silt loam. Below this is dark yellowish- 
brown heavy silt loam. Below a depth of 42 inches, the 
substratum is sandy in some places. 

Newberg soils are nearly level to slightly undulating 
and have smooth convex slopes. They are well drained 
and have a surface layer of very dark grayish-brown 
fine sandy loam. Below this is very dark grayish-brown 
and dark-brown, stratified fine sandy loam, silt loam, 
and loamy sand. 

Most of this association has been cleared and is either 
farmed or used for industrial or urban development. 
The scattered trees that remain are red alder, bigleaf 
maple, black cottonwood, Douglas-fir, western redcedar, 
Oregon ash, and willow. Scotch broom has invaded some 
of the Pilchuck and Newberg soils. Hay and pasture are 
the principal crops but small e¢rain, strawberries (fig. 4), 
cane fruits, potatoes, carrots, bulbs, cabbage, mint, sweet- 
corn, field corn, broccoli, peas, and green beans are also 
grown. Many farms have part-time operators. 

The principal farming area in the Cowlitz Area is on 
this association. Farms range from a few acres to about 
400 acres in size. The average size is 180 acres. 

A. few deer and beaver inhabit brushy areas along 
streams. There are also ring-necked pheasant, ducks, and 
geese in the area and steelhead trout and chinook and 
silver salmon in the major streams. Smelt runs occur 
in the Columbia and Cowlitz Rivers. The association 
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is moderately suited to hunting and is well suited to 
fishing. 


8. Kelso-Minniece-Kalama Association 


Dominanily nearly level to moderately steep, moderately 
well drained and somewhat poorly drained soils that 
formed in alluvium; on old stream terraces and lake 
terraces 


Most of this association occupies a long narrow strip 
east. of the Cowlitz River. A small acreage is in the 
southern part of the Area north of the Lewis River. The 
landscape is one of nearly level to rolling soils on 
terraces and very steep soils on terrace fronts. The 
edges of terraces are Tiaeected by streams and their 
branches that flow southwest to the Cowlitz River and 
south to the Lewis River. The large streams in this asso- 
ciation have flood plains that are about 500 feet wide. 
Small streams in the narrow valleys have no flood plains. 
Elevation ranges from 15 to 700 feet. The average annual 
precipitation is from 40 to 70 inches. The mean annual 
air temperature is about 51° F., and the frost-free season 
is 165 to 190 days. 

This association makes up about 4 percent of the 
survey area. It is about 25 percent Kelso soils, 15 percent 
Minniece soils, 15 percent Kalama soils, 10 percent 
Olequa soils, 10 percent Toutle soils, 10 percent Rose 
Valley soils, and 10 percent Gee soils. The remaining 
5 percent is small acreages of Hillsboro and other soils. 

The soils of this association occur in very irregular 
and intricate patterns. In general, Kelso, Hillsboro, Min- 
niece, and Olean soils are below an elevation of 250 
feet. They are dominantly nearly level to rolling. The 
steep soils are on dissected terrace fronts. Rose Valley 
soils are intermingled with Kelso, Olequa, and Hills- 
boro soils in depressions. The steep Rose Valley soils are 
on terrace fronts, and the steep to rolling soils are in 
areas above the Kelso soils. The rolling to steep Gee 
and Kalama soils normally occupy higher elevations 
than the Kelso soils. The nearly level Toutle soils are 
on the terraces and flood plains, and the steep Toutle 
soils are on terrace fronts. 

The moderately well drained Kelso soils have a sur- 
face layer of very dark grayish-brown silt loam and a 
subsoil of dark-brown silt loam that is mottled below a 
depth of about 23 inches. The somewhat poorly drained 
Minniece soils have a surface layer of very dark brown 
and a very dark grayish-brown silt loam and heavy silt 
loam. The subsoil is mottled grayish-brown silty clay. 
The moderately well drained Kalama soils have a sur- 
face layer of very dark brown gravelly loam and a sub- 
soil of brown or dark-brown gravelly clay loam and 
gravelly sandy clay. Below a depth of about 34 inches 
is extremely firm very gravelly clay loam. The other 
soils in this association range widely in drainage, tex- 
ture, and other characteristics. 

About half of this association is forested. The rest. is 
in small farms and homesites. The principal tree species 
are Douglas-fir, red alder, western redcedar, bigleaf 
maple, Oregon ash, and black cottonwood. Understory 
plants are swordfern, brackenfern, salal, vine maple, 
salmonberry, and evergreen blackberry. The principal 
crops are hay, pasture, and timber. Small acreages of 
small grain, bulbs, and cane fruit are grown, A large 
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Figure 4.—Strawberries on Clato silt loam in association 7. Hills in the background are in association 5. 


art of this association is used for homesites, particu- 
arly in the vicinity of Kelso. : 

Blue and ruffed grouse thrive in this association. 
Hunting is limited. Extreme care should be taken in 
locating roads and homesites on the association, par- 
ticularly on Kelso and Rose Valley soils, which are sub- 
ject to severe erosion and slippage. 


Descriptions of the Soils 


This section describes the soil series and mapping units 
in the Cowlitz Area. Each soil series is described briefly 
in alphabetic order. Following each series description is 
a fairly detailed description of the most extensive map- 

ing unit in that series. This detailed description is 
tollowed by brief descriptions of the rest of the mapping 
units. Unless it is specifically mentioned otherwise, it is 


to be assumed that what is stated about the soil series 
and the first mapping unit holds true for the other map- 
ping units in that series. Thus, to get full information 
about any one mapping unit, it is necessary to read both 
the description of the mapping unit and the description 
of the soil series to which it ‘belongs. 

Each soil series contains a description of a soil profile, 
that is, the sequence of layers from the surface down- 
ward to the rock or other underlying material. It is brief 
and in terms familiar to the layman. The first mapping 
unit of each series contains a detailed description of the 
soil profile described in the soil series. It is in technical 
terms and is for scientists, engineers, and others who 
need to make thorough and precise studies of soils, The 
descriptions of the rest of the mapping units tell mainly 
how these units differ from the one described in detail. 
Unless it is otherwise stated, the colors given in the 
descriptions are those of a moist soil. 
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As mentioned in the section “How This Survey Was 
Made,” not all mapping units are members of a soil 
series. Riverwash, for example, does not belong to a soil 
series, but nevertheless is listed in alphabetic order along 
with the soil series. 

Following the name of each mapping unit is a symbol 
in parentheses. This symbol identifies the mapping unit 
on the detailed soil map. Listed at the end of each de- 
scription of a mapping unit is the capability unit, wood- 
land group, and wildlife group in which the mapping 
unit has been placed. The page for the description of 
each capability unit can be found by referring to the 
“Guide to Mapping Units” at the back of this survey. 

The acreage and proportionate extent of each mapping 
unit are shown in table 1. Many of the terms used in 
describing soils can be found in the Glossary, and more 
detailed formation about the terminology and methods 
of soil mapping can be obtained from the Soil Survey 
Manual (70). 


Bear Prairie Series 


The Bear Prairie series consists of well-drained soils 
that formed in material derived principally from vol- 
canic ash, basalt, and andesite. These soils are on ridge- 
tops and mountainsides. Slopes are 3 to 50 percent. The 
annual precipitation is 65 to 100 mches. The mean an- 
nual air temperature is about 47° F., and the frost-free 
season is 125 to 140 days. Elevations range from 400 to 
2,700 feet. 

In a representative profile, the surface layer is silt 
loam about 19 inches thick. It is very dark brown in 
the upper part and very: dark grayish brown in the 
lower part, Beneath this layer and extending to a depth 
of more than 72 inches is dark-brown silt loam. This soil 
is strongly acid throughout the profile. 

All the Bear Prairie soils in the survey area have a 
surface layer less than 20 inches thick and are thus out- 
side the range for the series. This difference, however, 
does not alter significantly their usefulness and be- 
havior. 

The principal vegetation consists of Douglas-fir, west- 
ern hemlock, western redcedar, red alder, bigleaf maple, 
and willow. The understory is vine maple, salal, bracken, 
red and blue huckleberry, Oregon-grape, salmonberry, 
and swordfern. 

Bear Prairie soils are used mainly for timber produc- 
tion and wildlife habitat. 

Bear Prairie silt loam, 30 to 50 percent slopes (BpE).— 
This soil is on mountainsides. Areas are large and 
irregular in shape. Slopes generally are 35 to 50 percent. 

Representative profile of Bear Prairie silt loam, in a 
wooded area, about 15 miles north of Stella, about 150 
feet north of the road connecting Roads 700 and 821. 
About 550 feet east and 1,125 feet north of southwest 
corner of sec. 23, T. 10 N., R. 4 W.: 

Al1I1—0 to 5 inches, very dark brown (10YR 2/2) silt loam, 
dark brown (10YR 8/8) when dry; moderate, very 
fine, granular structure; soft, very friable, nonsticky, 
nonplastic; many fine, medium, and coarse roots; 
about 2 percent concretions 1 to 2 millimeters in 
diameter; bits of charcoal are evidence of heavy 


burning; strongly acid; clear, wavy boundary. 3 to 5 
inches thick. 


A12—5 to 19 inches, very dark grayish-brown (10YR 3/2) 
silt loam, dark grayish brown (10YR 4/2) when dry; 
moderate, fine, granular structure and weak, fine, 
subangular blocky; slightly hard, friable, slightly 
sticky, nonplastic; many fine, medium, and coarse 
roots; common fine tubular pores; about 6 pereent 
concretions 1 to 2 millimeters in diameter; strongly 
acid; clear, wavy boundary. 8 to 15 inches thick. 

B2—19 to 34 inches, dark-brown (10YR 4/8) silt loam, brown 
(10¥R 5/3) when dry; weak, coarse, prismatic struc- 
ture breaking readily to moderate, medium and fine, 
subangular blocky; slightly hard, friable, slightly 
sticky, nonplastic; many fine, medium, and coarse 
roots; common fine tubular pores; about 4 percent 
concretions 1 to 2 millimeters in diameter; strongly 
acid; abrupt, wavy boundary. 9 to 17 inches thick. 

C—384 to 77 inches, dark-brown (10YR 4/3) heavy silt loam, 
brown (10YR 5/3) when dry; weak, coarse, prismatic 
structure breaking to weak, medium, subangular 
blocky; hard, firm, sticky, slightly plastic; common 
fine and very fine roots to a depth of 40 inches, few 
roots to a depth of 60 inches; common very fine tubu- 
lar pores; common krotovinas,:1 inch to 34%4 inches 
in diameter; some roots follow old burrows; strongly 
acid, 


The A horizon hues are 10YR and 7.5YR. Value and chroma 
range from 2 to 8. The © horizon hue ranges from 10YR to 
7.5YR, and the chroma and value range from 3 to 4. The B2 
and © horizons range from silt loam to light silty clay loam. 
In some places a few weathered, angular fragments of 
andesite and basalt are scattered throughout the profile. 

Included in mapping are a few rock outcrops, small 
areas of soils that are gravelly or cobbly throughout, and 
small areas where the slope is less than 30 percent. Also 
included are small areas where the slope is more than 
50 percent and many areas where most of the surface 
layer has been removed by erosion. 

This soil is moderately permeable and holds more 
than 10 inches of water that plants can use. Surface 
runoff is rapid, and the hazard of erosion is severe. 
Roots penetrate deeply. 

This Bear Prairie soil is used for timber production. 
Capability unit VJe-1; woodland group 3ri; wildlife 
group 8. 

Bear Prairie silt loam, 3 to 15 percent slopes (BpC).— 
This soil is on broad ridges, hillsides, and toe slopes 
(fig. 5). In most. places slopes are 10 to 12 percent. Areas 
are irregularly shaped. Small, irregularly shaped areas 
are mapped with Loper soils. 

Included in mapping are small areas of soils that are 
gravelly or cobbly throughout, small areas that have a 
few rock outcrops, and some small areas where the slope 
is Jess than 3 percent or more than 15 percent. 

Surface runoff is slow to medium, and the hazard of 
erosion is slight to moderate. This soil is used for timber 
production. Capability unit IIIe-3; woodland group 
301; wildlife group 8. 

Bear Prairie silt loam, 15 to 30 percent slopes (BpD).— 
This soil is on mountainsides and hillsides. Its surface 
layer is 11 to 22 inches thick. 

Included in mapping are small areas where erosion 
has removed some or all of the original surface layer, 
small areas of soils that are gravelly or cobbly through- 
out, and some small areas where the slope is less than 
15 percent or more than 30 percent. 

Surface runoff is medium to rapid, and the hazard of 
erosion is moderate to severe. 

This soil is used for timber production. Capability 
group [Ve-2; woodland group 801; wildlife group 8. 
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SOIL SURVEY 


TaBLE 1.—Approzimate acreage and proportionate extent of the soils 


Mapping unit Acres | Percent Mapping unit Acres | Percent 

Bear Prairie silt loam, 3 to 15 percent slopes... -| 1, 825 0.48 |) Mart silt loam, 30 to 50 percent slopes._..---- 2, 244 0. 59 
Bear Prairie silt loam, 15 to 30 percent slopes__| 3, 133 . 83 || Minniece silt loam, 0 to 8 perecnt slopes._..--- 2, 059 . 5d 
Bear Prairie silt loam, 15 to 30 percent slopes, Minniece silt loam, 8 to 25 percent slopes_____- 340 . 09 

eroded 2 Se a ee a ee ters 319 . 08 |} Minniece silt loam, loamy variant, 0 to 3 per- 
Bear Prairie silt loam, 30 to 50 percent slopes_-| 4, 388 1.16 cent slopes___..--.---- : 17 
Camas cobbly loam_..---------------------- 466 . 12 || Newberg fine sandy loam A456 1.45 
Caples silt loam_..-.-.--.------------------ 7, 498 1.99 |} Newberg silt loam, silty variant._--._..------- 1, 364 . 36 
Caples silty clay loam_..-----.-------------- 5, 139 1. 36 |} Olequa silt loam, 0 to 8 percent slopes_____._- 2, 839 75 
Cinebar gravelly silt loam, 0 to 8 percent slopes_ 228 . 06 |} Olequa silt loam, 8 to 20 percent slopes..--_-- 5, 223 1.39 
Cinebar gravelly silt loam, 8 to 20 percent Olequa silt loam, 20 to 30 percent slopes_-____- 15, 844 4. 20 

SlOpeSheate-veewele tes beeen eae 1, 007 . 27 || Olequa silt loam, 30 to 50 percent slopes___._- 7, 806 2. 07 
Cinebar gravelly silt loam, 20 to 30 percent Olequa silt loam, moderately well drained 

slopesici oe se kole eet eec estate aaa eclee 9, 002 2, 38 variant, 3 to 8 percent slopes_..--._--____- 718 19 
Cinebar gravelly silt loam, 30 to 50 percent Olequa silt loam, moderately well drained 

slopes™ «folate Daa eee ela ae kale 17, 268 4,57 variant, 8 to 15 pereent slopes____.--_._._- 603 16 
Cinebur loam, 0 to 8 percent slopes_-.------- 2, 620 69 || Olympic cobbly silt loam, 0 to 20 percent 
Cinebar silt loam, 8 to 20 percent slopes__-_---- 860 . 23 SlOPCS2 322 2¢ se aceon fees besos eet Gs 1, 230 . 32 
Cinebar silt loam, 20 to 30 percent slopes---_--- 2, 316 . 61 || Olympic gravelly silt loam, 2 to 8 percent slopes 821 . 22 
Cispus gravelly sandy Joam, 8 to 20 percent Olympic gravelly silt loam, 8 to 20 percent 

SlOPOSs 2 sek oak Goes eet Le ee 573 16 SlOPOS aoe ie a i ee Ce 6, 055 1. 60 
Cispus gravelly sandy loam, 20 to 60 pereent Olympic gravelly silt loam, 20 to 30 percent 

slopes:. wooo etoccdcoeu hue cor oe eace debe 978 . 26 SIOP@S2 24a Son a2 Bed tol ee Sens 19, 069 5. 05 
Clato silt loam__-.._._.2_--- ------ 55 1. 74 || Olympic gravelly silt loam, 30 to 50 percent 
Clato silt loam, coarse variant 96 . 26 SlOPCS t= Ja So ta Saltese nen setae ee 23, 885 6. 32 
Coweeman silt loam, 5 to 15 percent slopes_-___- 755 20 || Olympic silt loam, 8 to 20 percent slopes___..._ 23, 668 6. 22 
Coweeman silty clay loam, 8 to 30 percent Olympic silt loam, 2 to 8 percent slopes_.__-_- , 47 2, 24 

BIQUES ba a Su wee ee ROE ie Ea eediane a 1, 332 . 35 |] Olympic silt loam, 20 to 30 percent slopes_--_-- 34, 454 9.12 
Coweeman silty clay loam, dark variant, 0 to Olympic silt loam, 30 to 50 percent slopes_ -_-~ 12, 285 3. 25 

4 percent slopes_______-----------~------- 709 .19 |) Pilehuck loamy fine sand, 0 to 8 percent slopes_| 4, 112 1. 08 
Gee silt loum, 0 to 8 percent slopes.---.------ 1, 221 32") Riverwashzcoccgceceu foot suuee sete es 2 1, 065 . 28 
Gee silt loam, 8 to 15 percent slopes__-.__---- 951 3207 Rodklandiceck hae. elie eee oa eee 3, 990 1. 07 
Gee silt loam, 15 to 40 percent slopes__-__~--- 827 . 22 || Rose Valley silt loam, 0 to 8 percent slopes----| 1, 174 31 
Germany silt loam, 0 to 8 percent slopes. _-_- 2, 491 . 66 || Rose Valley silt loam, 8 to 15 percent slopes__- 983 . 26 
Germany silt loam, 8 to 20 percent slopes. ____ 6, 239 1. 65 || Rose Valley silt loam, 15 to 30 percent slopes. 455 12 
Germany silt loam, 20 to 30 percent slopes. --_| 12, 676 3. 36 || Rose Valley silt loam, thin surface variant, 0 to 
Germany cobbly silt loam, 20 to 30 percent 6 percent slopes.__-.--.__-.--------------- 546 14 

Slopéesscsutocte. Soothes cece see ee. 695 . 18 || Sara silt loam, 0 to 8 percent slopes__..------- 1, 070 . 29 
Germany silt loam, 30 to 50 percent slopes.._.| 4, 778 1. 27 || Sara silt loam, 8 to 15 percent slopes..._------ 1, 153 . 30 
Germany cobbly silt loam, 30 to 50 percent Sara silt loam, 15 to 30 percent slopes__.._---- 1, 664 » 44 

Slopéess.29:22es42 socesnc oe sees dd sc eke sale 4, 073 1.08 |; Sara silty clay loam, 0 to 8 percent slopes_.-_- 1, 288 . 84 
Godfrey silt loam_._.._.--- 1, 992 . 53 |] Sauvola loam, 0 to 8 percent slopes.._-------- 513 14 
Godfrey silty clay loam 666 . 18 || Sauvola loam, 8 to 15 percent slopes.._-_-_--_- 520 14 
Hillsboro silt loam, 0 to 40 percent slopes__-_-. 409 . 11 }} Sauvola loam, 15 to 30 percent slopes__..---_- 1, 034 27 
Kalama gravelly loam, 0 to 8 percent slopes_-_- 196 . 05 || Seaquest silt loam, 0 to 8 percent slopes____-.- 5, 208 1. 38 
Kalama gravelly loam, 8 to 15 percent slopes__- 373 . 10 || Seaquest silt loam, 8 to 20 percent slopes___-_- 6, 164 1. 63 
Kalama gravelly loam, 15 to 30 percent slopes_-| 1, 127 . 80 |} Seaquest silt loam, 20 to 30 percent slopes__-._- 3, 978 1. 05 
Kalama gravelly loam, 30 to 60 percent slopes_- 680 . 18 || Semiahmoo peat......-.-------. eo eee J, 310 . 385 
Kelso silt loam, 0 to 8 percent slopes__.------- . 61 |j Sifton gravelly loam, 0 to 8 pereent slopes__._-. 716 19 
Kelso silt loam, 8 to 15 percent alopes_-—-_----- .49 |} Snohomish silty clay loam___.-....--_.------ 1, 445 38 
Kelso silt loam, 15 to 30 percent slopes . 61 || Speelyai gravelly loamy sand, 0 to 8 percent 
Kelso silt loam, 30 to 50 percent slopes 221 slopeSsi> 2-225 822¢2 we ced eek see 1, 534 41 
Loper-Bear Prairie complex, 3 to 15 percent Speelyai gravelly loamy sand, 15 to 60 percent 

slopes_..-..------ Sch vas woetcuseeewad daw 2, 886 76 slOpessiossjcl conte poke eee Seat h eo 208 06 
Loper-Bear Prairie complex, 15 to 30 percent Toutle fine sandy loam, 0 to 8 percent slopcs.__| 2, 870 76 

SIOPCS wow be ten Ome ee eee Sa Set ee 2S 4, 068 1. 08 || Toutle fine sandy loam, 15 to 45 percent slopes_- 255 . 07 
Loper-Bear Prairie complex, 8 to 30 percent Toutle gravelly loamy sand, 0 to 8 percent 

slopes, eroded__...----------------------- 1, 361 . 37 SlOPCS sete we ee meee eck ee 1, 169 . 81 
Loper-Bear Prairie complex, 30 to 50 percent Toutle loamy sand, 0 to 8 percent slopes___._--- 1, 781 . 46 

SlopeS2s J senscosesct ee ct oust eee 2.72 || Toutle loamy sand, 8 to 40 percent slopes_ ____ 412 .11 
Made land___..____.-_-------_----- . 13 || Vader loam, 8 to 30 percent slopes_........-.- 356 .10 
McBee silty clay.._.----.----.------------- . 09 || Vader loam, 30 to 50 percent slopes__.-_.--_-- 2, 949 . 78 
Mart silt loam, 0 to 8 percent slopes . 13 Waters -<.2)5s00 2. 2use esas bes ef 9,911 2.71 
Mart silt loam, 8 to 20 percent slopes_-------- 38, 334 . 88 ———— 
Mart silt loam, 20 to 30 percent slopes. ------- 4, 709 1, 25 Total jonose Ss seace hen sbesusecceec chet 377, 480 100. 0 
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Figure 5.—An area of Bear Prairie silt loam, 3 to 15 percent slopes. 


Bear Prairie silt loam, 15 to 30 percent slopes, eroded 
(BpD2)—This soil is on mountainsides and hillsides. From 
50 to 75 percent of the surface layer has been lost 
through erosion. The present surface layer is only about 
8 to 11 inches thick. 

Included in mapping are small areas that are only 
slightly eroded, smal! areas where the slope is more than 
30 percent or less than 15 percent, and small areas of 
soils that are gravelly or cobbly throughout. Also in- 
cluded are small areas where erosion has removed the 
entire original surface layer and exposed the subsoil. 

Surface runoff is medium to rapid, and the hazard 
of erosion is moderate to severe. 

This soil is used to produce timber. Capability group 
IVe-2; woodland group 3d4; wildlife group 8. 


Camas Series 


The Camas series consists of excessively drained soils 
that formed in recent alluvium. These soils are on nar- 
row flood plains. Slopes are 0 to 3 percent. The annual 
precipitation is 45 to 70 inches. The mean annual air 
temperature is about 51° F., and the frost-free season 
is 165 to 180 days. Elevations range from 50 to 500 feet. 

In a representative profile, the soil is very dark brown 
cobbly loam to a depth of about 22 inches. Between 
depths of 22 and 60 inches is dark-brown very cobbly 
loamy sand. This soil is medium acid throughout the 
profile. 

The principal vegetation is bigleaf maple, red alder, 
western redcedar, Douglas-fir, and hazel. Cleared areas 
are used mainly for pasture. 
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Camas cobbly loam (Ca).—This soil is on narrow, wind- 
ing flood plains near streams. In most places slopes are 
2 to 3 percent. ; 

Representative profile of Camas cobbly loam, in a 
pasture, approximately 8.6 miles north of Kelso and 13 
miles northwest of Longview. About 60 feet west of 
Germany Creek Road in the NWYSEYNWIASEY, sec. 
96, T.9 N., R.4 W.: 

Al—0O to 4 inches, very dark brown (10YR 2/2) cobbly loam, 
very dark grayish brown (10YR 3/2) when dry; 
moderate, fine, granular structure; slightly hard, 
very friable, slightly sticky, slightly plastic; many 
fine roots; medium acid; clear, smooth boundary. 
2 to 5 inches thick. 

AC—4 to 22 inches, very dark brown (10YR 2/2) cobbly 
loam, dark brown (10YR 3/3) when dry; moderate, 
very fine, subangular blocky structure; slightly hard, 
nonsticky, nonplastic; many fine roots to a depth of 
10 inches, common fine roots to a depth of 22 inches; 
medium acid; clear, smooth boundary. 14 to 21 
inches thick. 

C—22 to 60 inches, dark-brown (10Y¥R 3/3) very cobbly loamy 
sand, dark brown (10YR 4/3) when dry; single 
grain; loose, nonsticky, nonplastic; few fine and very 
fine roots; medium acid. 


Depth to the very cobbly loamy sand is 10 to 30 inches. 
In places color values of the A horizon range from 2 to 3 
and chromas from 2 to 8. Values of the C horizon range from 
8 to 4 and chromas from 3 to 4. A few stones as much as 
16 inches in diameter occur throughout the profile. 

Included in mapping are small areas of soil relatively 
free of cobblestones, stones, and gravel to a depth of 
more than 40 inches. 

This Camas soil is very rapidly permeable. It holds 
about 3 inches of water that plants can use. Surface 
runoff is very slow. The erosion hazard from floodwater 
is moderate. 

This soil is used mainly for pasture. It is also suited 
to wood crops. Capability unit VIs-2; woodland group 
3f1; wildlife group 9. 


Caples Series 


The Caples series consists of somewhat poorly drained 
and poorly drained soils that formed in alluvium on 
flood plains of the Columbia and Cowlitz Rivers. Slopes 
are 0 to 8 percent. Annual precipitation is 88 to 50 
inches. Mean annual air temperature is about 52° F., 
and the frost-free season is 165 to 195 days. Elevations 
are less than 25 feet. 

In a representative profile, the surface layer, to a 
depth of 9 inches, is mottled dark-brown silt loam or 
silty clay loam. ‘The subsoil and substratum are mottled 
gray, grayish-brown, and dark-gray silty clay loam. The 
soil is medium acid throughout the profile. 

Vegetation is mostly black cottonwood, reed canary- 
grass, and sedges. Drained areas are used for row crops, 
specialty crops, hay, and pasture. 

Caples silt loam. (Ce).—This soil occupies broad, irregu- 
larly shaped areas on the flood plains of the Columbia 
and Cowlitz Rivers. In most places it is 1 to 2 feet lower 
in elevation than the associated Newberg silt loam, silty 
variant. Slopes are 0 to 8 percent. Large areas of this 
soil are at Willow Grove and Woodland. 

Representative profile of Caples silt loam, in pasture, 
approximately 5 miles west of Longview in Willow 
Grove, 500 feet north of Willow Grove Road and 170 


feet west of silo, 1,500 feet west and 1,060 feet north 
of the southeast corner of sec. 16, T. 8 N., R. 3 W.: 


Apl—o to 4 inches, dark-brown (10YR 3/3) silt loam, grayish 
brown (10¥R 5/2) when dry; moderate, fine, granu- 
lar structure and moderate, fine, subangular blocky; 
hard, friable (subangular blocks are firm), slightly 
sticky, slightly plastic; many fine and medium roots 
and few coarse roots; many worm casts; medium 
acid; abrupt, smooth boundary. 3 to 6 inches thick. 

Ap2—4 to 9 inches, dark-brown (10YR 3/3) light silty clay 
loam, grayish brown (10YR 5/2) when dry; many, 
moderate, distinct, strong-brown (7.5YR 5/8) and 
gray (10YR 6/1) mottles, strong brown (7.5YR 5/8) 
and light brownish gray (10YR 6/2) when dry ; strong, 
fine, subangular blocky structure and moderate, fine, 
granular; slightly hard, friable, slightly sticky, slightly 
plastic; many fine and medium roots and few coarse 
roots; few inedium and coarse tubular pores; medium 
acid; abrupt, smooth boundary. 4 to 6 inches thick. 

B2ig—9 to 25 inches, gray (5¥ 5/1) heavy silty clay loam, 
gray (5Y 6/1) when dry; many, fine, prominent, 
yellowish-red (5Y 5/6) and dark reddish-brown 
(2.5YR 3/4) mottles, strong brown (7.5YR 5/6) and 
dark reddish brown (2.5YR 3/4) when dry; mod- 
erate, coarse, prismatic structure and moderate, 
medium and fine, subangular blocky; hard, firm, 
slightly sticky, slightly plastic; many fine and medi- 
um roots; common medium tubular pores; medium 
acid; abrupt, smooth boundary, 4 to 6 inches thick. 

B22g-—-25 to 39 inches, grayish-brown (25YR 5/2) heavy 
silty clay loam, light brownish gray (2.5Y 6/2) 
when dry; many, medium, prominent, reddish-brown 
(SYR 4/4) and strong-brown (7.5YR 5/6) mottles, 
yellowish red (5YR 5/6) atid reddish yellow (5Y¥R 
6/6) when ary; moderate, corse, prismatic struc- 
ture and weak, thick, platy; very hard, finn, sticky, 
plastic; common fine and medium roots to a depth 
of 36 inches and a few fitte roots between depths of 
36 and 39 inches; efw mediuin, fine, and coarse tul u- 
lar pores; medium acid; abrupt, smooth boundary, 
12 to 15 inches thick. 

Clg—s89 to 44 inches, dark-gray (SYR 4/1 silty clay joam, 
gray (5YR 6/1) when dry; few, fine prominent, dark 
brown (7.5¥R 4/4) mottles along old root chan- 
nels, reddish yellow (7.5YR 6/8) when dry; mas- 
sive; very hard, firm, sticky, plastic; few fine roots; 
common coarse tubular pores; medium acid; clear, 
smooth boundary. 4 to 7 inches thick. 

C2g—44 to 72 inches, gray (N 5/0) silty clay loam, gray 
(5Y 6/1) when dry; few, fine, prominent, dark- 
brown (7.5YR 4/4) mottles along old root channels, 
strong brown (7.5YR 5/8) when dry; massive; very 
hard, firm, very sticky, plastic; few fine roots; com- 
mon coarse tubular pores; medium acid. 


In places the A horizon is fine sandy loam or silty clay 
loam. In places it is mottled. It ranges in value from 2 to 3 
and in chroma from 1 to 3. The B2g horizon ranges from 4 
to 5 in value and from 1 to 2 in chroma, and is 10YR, 2.5Y, 
or 5Y in hue. The © horizon, in places, has lenses of sandy 
loam, loamy sand, or sand % inch to 3 inches thick, Sandy 
loam or loamy sand is below a depth of 40 inches in some 
areas. 

Included in mapping are small areas where the sur- 
face layer is fine sandy loam and a few small areas of 
poorly drained soils that have a surface layer of silty 
clay loam. 

This Caples soil is somewhat poorly drained, is slowly 
permeable, and holds about 11 inches of water that 
plants can use. Surface runoff is very slow, and the 
hazard of erosion is slight. A seasonal high water table 
at a depth of 1 to 3 feet restricts development of decp- 
rooted crops. The soil is subject. to occasional flooding. 
Unless drained, it is suited mainly to water-tolerant 
plants. If drained, it is suited to pasture (fig. 6), hay, 
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Figure 6.—Pasture on Caples silt loam. 


small grain, peppermint, peas, bulbs, corn, cabbage, 
carrots, and potatoes. Capability unit [Iw-1; wildlife 
group 1; not placed in a woodland group. 

Caples silty clay loam (Ch).—This soil is similar to 
Caples silt loam, but it is poorly drained and is silty clay 
loam throughout. It is about 1 foot lower in elevation 
than Caples silt loam. Large areas of this soil are near 
Willow Grove and Woodland. 

Included in mapping are small areas of soils that have 
layers of fine sandy loam and loamy fine sand below a 
depth of 40 inches and small areas where there are 
buried horizons of black or very dark grayish-brown and 
of grayish rock flour of silt or silt loam texture. 

Unless drained, this soil is suited only to water-tol- 
erant plants. If drained, it is suited to pastire, hay, 
small grain, peppermint, peas, bulbs, corn, cabbage, 
carrots, and potatoes. If this soil is to be used for crops, 
a& more intensive drainage system is required than on 


Caples silt loam. Capability group IIw-1; wildlife 
group 1; not placed in a woodland group. 


Cinebar Series 


The Cinebar series consists of well-drained soils that 
formed in silty wind-laid deposits and volcanic ash on 
the uplands. Slopes are 0 to 50 percent. The annual pre- 
cipitation is 70 to 120 inches, The mean annual air 
temperature is about 48° F., and the frost-free season 
: 120 to 140 days. Elevations range from 3800 to 3,000 

eet. 

In a representative profile, the soil is very dark brown 
to dark-brown gravelly silt loam to a depth of 42 inches. 
Some areas are nearly gravel free, and some are cobbly. 
Between depths of 42 and 60 inches or more is dark- 
brown or dark yellowish-brown silt loam. The soil is 
medium acid to neutral throughout the profile. 
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Vegetation is mainly Douglas-fir, red alder, and big- 
leaf maple. This soil is used mainly for timber, pasture, 
and hay. 

Cinebar gravelly silt loam, 30 to 50 percent slopes 
{CoE).—This soil is on mountainsides. In most places it 
occurs as large, long tracts in association with Cispus soils. 
Slopes are dominantly 35 to 45 percent. 

Representative profile of Cinebar gravelly silt loam, in 
wooded area approximately 13 miles northeast of Wood- 
land and about 1,440 feet northeast of the Lewis River 
Road from a point 0.15 mile east of Wilkinson Road. 
About 1,445 feet north and 900 feet west of the south- 
east corner of sec. 13, T. 6 N., R. 2 E.: 


Al1—0 to 4 inches, very dark brown (10YR 2/2) gravelly 
silt loam, very dark grayish brown (10YR 3/2) when 
dry; moderate, fine, granular structure; soft, very 
friable, nonsticky, nonplastic; many fine and medium 
roots; many fine interstitial pores ; common fine shot ; 
medium acid; clear, wavy boundary. 3 to 5 inches 
thick. 

A12—4 to 10 inches, very dark grayish-brown (10YR 3/2) 
gravelly silt loam, dark grayish brown (10YR 4/2) 
when dry; moderate, fine, granular structure; soft, 
very friable, nonsticky, nonplastic; many fine and 
medium roots; many fine interstitial pores; many 
fine shot; medium acid; clear, wavy boundary. 6 to 
10 inches thick. 

A3—10 to 18 inches, dark-brown (10¥R 3/3) gravelly silt 
loam, brown (10¥R 5/3) when dry; moderate, fine, 
granular structure; soft, very friable, nonsticky, non- 
plastic; many fine and medium roots; many fine 
interstitial pores; many fine shot; medium acid; 
gradual, wavy boundary. 7 to 10 inches thick. 

B21—18 to 42 inches, dark-brown (10YR 4/8) gravelly silt 
loam, light yellowish brown (10YR 6/4) when dry; 
moderate, fine, granular structure and weak, fine, 
subangular blocky; slightly hard, friable, slightly 
sticky, nonplastic; common fine and medium roots; 
few fine and medium tubular pores; common fine 
shot; slightly acid; gradual, wavy boundary. 22 to 
27 inches thick. 

B22—42 to 52 inches, dark-brown (10YR 4/38) silt loam, light 
yellowish brown (10YR 6/4) when dry; weak, fine 
and medium, subangular blocky structure; hard, 
firm (some brittleness), nonsticky, nonplastic; few 
fine roots; many fine and few medium tubular pores; 
common fine shot; slightly acid; gradual, wavy 
boundary. 8 to 18 inches thick. 

C—52 to 75 inches, dark yellowish-brown (10YR 4/4) silt 
loam, light yellowish brown (10YR 6/4) when dry; 
weak, medium, subangular blocky structure to mas- 
sive; slightly hard, firm, nonsticky, nonplastic; few 
fine roots in upper 10 inches, none below; many fine 
and few medium tubular pores; few fine shot; neutral. 


The Al horizon ranges in value from 2 to 3 and in chroma 
from 1 to 3. The B horizon ranges in value and chroma from 
8 to 5. Variable amounts of pumice and shot are scattered 
throughout the profile, and in places shot makes up as much 
as 50 percent of the lower part of the A horizon. Soil reaction 
ranges from strongly acid to neutral and pH increases with 
depth. In places the surface layer is loam to a depth of about 
30 inches, In places the upper part of the subsoil is sandy 
loam. Below a depth of 50 inches is loamy coarse sand, 
Included in mapping are small areas of cobbly soils, 
of soils that contain very little gravel, and of soils that 
have a loose sandy subsoil or a very firm sandy subsoil. 
Also included are outcrops of basalt and andesite and 
small areas where the slopes are less than 30 percent or 
more than 50 percent. 
This Cinebar soil is moderately permeable and holds 
about 8 inches of water that plants can use. Surface run- 
off is rapid, and the hazard of erosion is severe. 
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This soil is used mainly for timber production and 
wildlife habitat. Capability group Vle-1; woodland 
group 2rl; wildlife group 7. 

Cinebar silt loam, 8 to 20 percent slopes (CnC).—This 
soil is similar to Cinebar gravelly silt loam, 30 to 50 
percent slopes, but its surface layer is not gravelly, and 
its subsoil is slightly more brittle and firm. It is near 
the edges of broad ridgetops and hillsides. There are 
very few rock outcrops. 

Included in mapping are areas of soils that have a 
loose sandy subsoil and soils that have a very firm sandy 
subsoil. 

Surface runoff is medium, and the hazard of erosion 
is moderate. The soil holds more than 10 inches of water 
that plants can use. 

This soil is used mainly for woodland, but small 
acreages are used for hay, pasture, and small grain. 
Capability group [TVe-7; woodland group 202; wildlife 
group 5. 

Cinebar silt loam, 20 to 30 percent slopes (CnD).—This 
soil is on mountainsides. It is similar to Cinebar gravelly 
silt loam, 30 to 50 percent slopes, but the surface layer 
and upper subsoil are not gravelly. 

Included in mapping are common rock outcrops and 
smal] areas of soils that have a loose sandy subsoil and 
soils that have a very firm sandy subsoil. 

Surface runoff is medium to rapid, and the hazard of 
erosion is moderate to severe. The soil holds more than 
10 inches of water that plants can use. 

This soil is used mainly for woodland. Only a small 
acreage is cleared for farming. Capability group [Ve—7; 
woodland group 202; wildlife group 7. 

Cinebar gravelly silt loam, 0 to 8 percent slopes 
{CoB).—This soil is on broad ridgetops and benches below 
the steep hillsides. It resembles Cinebar gravelly silt 
loam, 30 to 50 percent slopes, but the subsoil is slightly 
more brittle and firm, and there are very few basalt and 
andesite rock outcrops. 

Included in mapping are small areas of soils that have 
a loose sandy subsoil and soils that have a very firm 
sandy subsoil. 

Surface runoff is slow, and the hazard of erosion is 
slight. 

This soil is used mainly for woodland. Small acreages 
are used for hay, pasture, and small grain. Capability 
group [Ve~7; woodland group 202; wildlife group 5. 

Cinebar gravelly silt loam, 8 to 20 percent slopes 
{CoC).—This soil is near the edges of broad ridgetops and 
on hillsides. Tt is similar to Cinebar gravelly silt loam, 
30 to 50 percent slopes, but its subsoil is shghtly more 
brittle and firm. 

Included in mapping are small areas of soils that have 
a loose sandy subsoil, soils that have a very firm sandy 
subsoil, and soils that have a cobbly surface layer. Also 
included are a few rock outcrops. 

Surface runoff is medium, and the hazard of erosion 
is moderate. 

This soil is used principally for woodland, but small 
acreages are used for hay, pasture, and small grain. 
Capability group [Ve-7; woodland group 201; wildlife 
group 5. 

Cinebar gravelly silt loam, 20 to 30 percent slopes 
(CoD).—This soil is on mountainsides, and rock outcrops are 
common. 
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Included in mapping are small areas of cobbly soils, 
of soils that have a loose sandy subsoil, and of soils that 
have a very firm sandy subsoil. 

Surface runoff is medium to rapid, and the hazard of 
erosion is moderate to severe. 

Only a small acreage is cleared for farming. Wood- 
land is the principal use. Capability group IVe-7; 
woodland group 202; wildlife group 7. 

Cinebar loam, 0 to 8 percent slopes (Cm8).—This soil is 
similar to Cinebar gravelly silt loam, 30 to 50 percent 
slopes, but it is loam that is less than 10 percent gravel 
to a depth of about 30 inches, the upper subsoil is sandy 
loam, and the lower subsoil is loamy coarse sand. This 
soil occurs as large tracts on terraces adjacent to the upper 
Lewis River. In most places slopes ave 2 to 3 percent. 

Included in mapping are small areas of soils that have 
a silt loam surface layer and soils that have a very 
gravelly coarse sand or very cobbly coarse sand subsoil. 
Also included are small areas where the surface layer 
is black, areas where the soil has cobblestones throughout 
the profile, and areas where the slope is more than 8 
percent. 

Surface runoff is slow, and the hazard of erosion is 
slight. 

This soil is used for timber production, hay, pasture, 
and small grain. Capability group IVe-7; woodland 
group 202; wildlife group 5. 


Cispus Series 


The Cispus series consists of somewhat excessively 
drained soils that formed in pumice and andesite mud- 
flow material. Slopes are 8 to 60 percent. The annual 
precipitation is 100 to 120 inches. The mean annual 
air temperature is about 48° F., and the frost-free season 
L 120 to 140 days. Elevations range from 500 to 1,500 
eet. 

In a representative profile, the surface layer, to a 
depth of 4 inches, is black gravelly sandy loam. The 
substratum is dark-brown, and very dark grayish-brown 
gravelly loamy sand to a depth of 60 inches or more. 
The soil is mainly slightly acid throughout the profile. 

Vegetation is Douglas-fir, bigleaf maple, vine maple, 
bitter cherry, and red adler and an understory of salal, 
swordfern, hazel, and dogwood. 

Cispus soils are used mainly for timber. 

Cispus gravelly sandy loam, 20 to 60 percent slopes 
{CsE).—This soil occurs as large tracts on the uplands in the 
upper Lewis River drainage system. The slopes are long 
and dominantly 40 to 50 percent. 

Representative profile of Cispus gravelly sandy loam, 
in woodland, in a pit approximately 27 miles east of 
Woodland, 2.05 miles east of Cougar, and 300 feet north 
of billboard on north side of curve on the Lewis River 
Road. About 1,800 feet south and 250 feet east of the 
northwest corner of sec, 25, T. 7 N., R. 4 E.: 

A1—0 to 4 inches black (10YR 2/1) gravelly sandy loam, very 
dark grayish brown (10 YR 8/2) when dry; single 
grain; loose, nonsticky, nonplastic; many fine, medi- 
um, and coarse roots; about 16 percent gravel, mostly 
very fine; slightly acid; abrupt, wavy boundary. 3 
to 6 inches thick. 

AC—4 to 9 inches, dark-brown (10YR 3/3) gravelly loamy 


sand, brown (10Y¥R 5/3) when dry; single grain; 
loose, nonsticky, nonplastic; many fine, medium, and 


coarse roots; abont 15 percent gravel, mostly very 
fine; neutral; abrupt, wavy boundary. 3 to 5 inches 
thick. 

C1i—9 to 24 inches, dark grayish-brown (2.5¥ 4/2) and very 
dark grayish-brown (2.5Y 8/2) gravelly loamy sand, 
light brownish gray (2.5¥ 6/2) when dry; single 
grain; loose, nonsticky, nonplastic; many fine, me- 
dium, and coarse roots; about 20 percent gravel; 
slightly acid; gradual, wavy boundary. 13 to 21 
inches thick. 

C2—24 to 42 inches, very dark grayish-brown (10YR 3/2) 
and dark-brown (10YR 4/8) gravelly loamy sand, 
light brownish gray (10YR 6/2) when dry; single 
grain; loose, nonsticky, nonplastic; many fine, me- 
dium, and coarse roots to a depth of 31 inches, 
common fine and medium and few coarse roots to a 
depth of 42 inches; about 45 percent gravel; slightly 
acid; clear, wavy boundary. 17 to 25 inches thick. 

C3—42 to 60 inches, dark-brown (10YR 4/38) gravelly loamy 
sand, very pale brown (10YR 7/3) when dry; single 
grain; loose, nonsticky, nonplastic; few fine roots to 
a depth of 51 inches; about GO percent of volume is 
gravel and cobblestones; slightly acid. 


The Al horizon ranges from black to dark brown and from 
sandy loain or gravelly sandy loam to loamy sand. The gravel 
content of the C horizon ranges from 20 to 60 percent. Stoni- 
ness increases with increasing depth. The soil at the base of 
steep slopes is primarily poorly sorted sands, gravel, cobble- 
stones, and stones. 

Included in mapping ave small areas where the slope 
is less than 20 percent. 

This Cispus soil is very rapidly permeable, and roots 
penetrate deeply. The soil holds about 4 inches of water 
that, plants can use. Surface runoff is medium, and the 
erosion hazard is severe. 

The principal crop is Douglas-fir. Capability group 
Vie-8; woodland group 8s1; wildlife group 9. 

Cipus gravelly sandy loam, 8 to 20 percent slopes 
(CsC)—This soil occurs as moderately small tracts on 
mountain toe slopes. Slopes are dominantly 12 to 15 
percent. 

Included in mapping are small areas where the slope 
is more than 20 percent and many areas where it is less 
than 8 percent. 

Surface runoff is slow, and the hazard of erosion is 
moderate. 

This soil is used for timber. Capability group [Ve-9; 
woodland group 881; wildlife group 9. 


Clato Series 


The Clato series consists of well-drained soils that 
formed in sediment on flood plains of the Columbia, 
Cowlitz, Coweman, and Lewis Rivers and some of the 
minor streams. Slopes are 0 to 8 percent. The annual 
precipitation is 40 to 60 inches. The mean annual air 
temperature is about 52°F., and the frost-free season is 
160 to 180 days. Elevations range from 30 to 300 feet. 

In a representative profile, the soil to a depth of more 
than 60 inches is dark yellowish-brown to dark-brown 
silt loam and heavy silt loam. Reaction is medium acid 
throughout the profile. 

Vegetation is principally red alder, 
Douglas-fir, and western redcedar. 

Most areas have been cleared of timber and are used 
mainly for hay, pasture, truck crops, berries, and small 
grain. 

Clato silt loam (Ct)—This nearly level to undulating soil 
is on flood plains and is commonly dissected by old 


bigleaf maple, 
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stream channels. Slopes are 0 to 8 percent. Tracts are 
long and moderately narrow and parallel the drain- 
ageways. : : F 

Representative profile of Clato silt loam, in a pasture, 
approximately 3 miles west of Castle Rock and 180 feet 
northwest of the intersection of Hazel Dell Road and 
Delameter Road, 940 feet west and 990 feet south of the 
northeast corner of sec. 17, T. 9 N., R. 2 W.: 

Ap—O to 11 inches, dark yellowish-brown (10YR 3/4) silt 
loam, yellowish brown (10Y¥R 5/4) when dry; strong, 
medium, subangular blocky structure; hard,: friable, 
slightly sticky, slightly plastic; many fine and me- 
dium roots; many fine tubular pores; medium acid; 
clear, smooth boundary. 9 to 12 inches thick. 

AC—11 to 19 inches, dark-brown (10¥R 3/3) silt loam, brown 
(10YR 5/3) when dry; strong, fine, subangular 
blocky structure; hard, very friable, nonsticky, 
slightly plastic; many fine and medium roots in the 
upper 8 inches and common fine roots in the lower 
5 inches; many fine interstitial pores; medium acid; 
clear, smooth boundary. 7 to 10 inches thick. 

C1—19 to 42 inches, dark yellowish-brown (10YR 3/4) heavy 
silt loam, yellowish brown (10¥R 5/4) when dry; 
moderate, medium, prismatic structure and moder- 
ate, fine, subangular blocky; hard, friable, slightly 
sticky, slightly plastic; common fine roots; many 
fine and few coarse tubular pores; medium acid; 
diffuse, smooth boundary. 20 to 23 inches thick. 

C2—42 to 69 inches, dark yellowish-brown (10YR 3/3) heavy 
silt loam, brown (10YR 5/3) when dry; moderate, 
medium, subangular blocky structure; hard, friable, 
slightly sticky, slightly plastic; common fine roots in 
the upper 6 inches and few fine roots in the lower 
21 inches; many fine and few coarse tubular pores; 
medium acid; gradual, smooth boundary. 28 to 30 
inches thick. 


In places the A horizon is loam. Colors range from 2 to 3 
in value and from 2 to 4 in chroma. In places a sandy stratum 
is present in the © horizon, generally at a depth below 30 
inches. In some places the C horizon has a laminar structure. 
Included in mapping are small areas of mottled, some- 
what poorly drained and poorly drained sandy soils. 
This Clato soil is moderately permeable and holds 
more than 10 inches of water that plants can use. Sur- 
face runoff is very slow, and there is little or no hazard 
of erosion. In a few places the soil is subject to overflow. 
Hay, pasture, cane fruit, strawberries, corn, truck 
crops (fig. 7), and small grain are grown on this soil. 
Capability unit I-1; wildlife group 2; not in a wood- 
land group. 


Clato Series, Coarse Variant 


The Clato series, coarse variant, consists of well- 
drained soils that formed in recent alluvium washed 
from basic rocks. Slopes are 0 to 3 percent. The annual 
precipitation is 50 to 60 inches. The mean annual air 
temperature is about 51°F., and the frost-free season 
is 160 to 180 days. Elevations range from 50 to 300 feet. 

In a representative profile, the upper 25 inches is 
dark-brown silt loam and loam. Below this is dark- 
brown gravelly fine sandy loam to a depth of about 32 
inches and dark-brown gravelly coarse sand to a depth 
of more than 60 inches. The soil is strongly acid to 
medium acid throughout the profile. 

Vegetation is Douglas-fir, western redcedar, black cot- 
tonwood, western hemlock, and bigleaf maple and an 
understory of salmonberry, elderberry, and bracken. 


Clato series, coarse variant, is used for hay, pasture, 
and woodland. 

Clato silt loam, coarse variant (Cv).—This soil is on 
narrow flood plains of streams in the western part of 
the Cowlitz area. In most places, slopes are 2 to 3 per- 
cent, 

Representative profile of Clato silt loam, coarse var- 
iant, in a pasture, approximately 13 miles northwest 
of Longview, 3.75 miles north of Stella, and 80 feet 
west of Germany Creek Road. About 1,500 feet west 
and 2,500 feet south of the northeast corner of sec. 26, 
T.9 N, R4W.: 


A11—0 to 4 inches, dark-brown (7.5YR 3/4) silt loam, brown 
(7.5YR 5/4) when dry; strong, fine, subangular 
blocky structure and strong, fine, granular; hard, 
friable, nonsticky, slightly plastic; many fine, me- 
dium, and coarse roots; few pebbles; strongly acid; 
abrupt, wavy boundary. 3 to 6 inches thick. 

to 9 inches, dark-brown (7.5YR 38/4) loam, brown 

(7.5YR 5/4) when dry; moderate, fine and medium, 

subangular blocky structure; hard, friable, nonsticky, 

slightly plastic; many fine, medium, and coarse roots; 
few fine tubular and many fine interstitial pores; few 
pebbles; strongly acid; clear, smooth boundary. 4 to 

7 inches thick. 

B2—9 to 25 inches, dark-brown (7.5YR 8/4) loam, brown 
(7.5¥R 5/4) when dry; weak, medium, prismatic 
structure; slightly hard, very friable, nonsticky, 
slightly plastic; common fine and medium roots to 
a depth of 25 inches, few fine roots between depths 
of 25 and 34 inches; few fine tubular and many fine 
interstitial pores; few pebbles; medium acid; clear, 
wavy boundary. 14 to 18 inches thick. 

I{C1—25 to 32 inches, dark-brown (10YR 4/8) gravelly fine 
sandy loam, yellowish brown (10YR 5/4) when ary; 
massive; soft to slightly hard, very friable, nonsticky, 
nonplastic; few fine roots; medium acid; clear, wavy 
boundary. 5 to 12 inches thick. 

ITIC2—32 to 60 inches, dark-brown (10YR 4/3) very gravelly 
coarse sand, yellowish brown (10YR 5/4) when dry; 
single grain; loose; few fine roots to a depth of 52 
inches; medium acid. 


The texture of the Al horizon ranges from loam to silt 
loam. The hue is 10YR and 7.5YR, value is 2 or 8, and 
chroma ranges from 2 to 4. Texture of the B2 horizon ranges 
from loam to silt loam. The value is 3 or 4, and chroma is 
3 or 4, and hue is 10YR and 7.5YR. Depth to very gravelly 
coarse sand ranges from 20 to 36 inches. 

Included in mapping are small areas of shallow, some- 
what excessively drained soils that have a cobbly loam 
surface layer, areas of soils that have fine sandy loam 
surface Jayer and subsurface layer, and areas of soils 
that have a gravelly loam surface layer. 

This Clato soil 1s moderately permeable to a depth 
of 20 to 86 inches and is very rapidly permeable below. 
It holds about 7 inches of water that plants can use. 
Surface runoff is slow. There is a slight to moderate 
hazard of erosion from floodwater. In some areas there 
is a seasonal high water table at a depth of more than 
4 feet. 

Pasture plants and hay are the principal crops. Row 
crops can be grown, but cultivated soils should be pro- 
tected from eroding floodwater. Capability unit IIw-2; 
woodland group 3d3; wildlife group 2. 


Coweeman Series 


The Coweeman series consists of somewhat poorly 
drained soils that formed in old sediment from basic 
voleanic rocks. Slopes are 5 to 80 percent. The annual 
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Figure 7,_Carrot crop on Clato silt loam. Carrots are machine dug, handpicked, topped, washed, graded and packaged for market on 
farm near Woodland. 


precipitation is 45 to 65 inches. The mean annual air 
temperature is about 51°F., and the frost-free season 
is 165 to 180 days. Elevations range from 250 to 700 feet. 

In a representative profile, the surface layer is dark 
grayish-brown silty clay loam about 7 inches thick. 
The subsoil is mainly light brownish-gray to gray clay. It 
extends to a depth of more than 60 inches. The soil is 
strongly acid to medium acid. It becomes less acid with 
increasing depth. In places the surface layer is silt loam. 

Vegetation is Douglas-fir, red alder, western redcedar, 
western hemlock, white fir, Oregon ash, bitter cherry, 
and cascara and an understroy of salal, sedges, hazel, 
swordfern, bracken, Oregon-grape, and vine maple. 

Coweeman soils are used principally for timber. Some 
areas have been cleared and are used for hay and 
pasture. 


Coweeman silty clay loam, 8 to 30 percent slopes 
{CxD),—This soil is in small tracts. 

Representative profile of Coweeman silty clay loam, 
in woodland, approximately 6 miles southeast of Kelso, 
about 1 mile south of the junction of Rose Valley and 
Fish Pond Roads, and 50 feet northwest of Fish Pond 
Road. 1,625 fect east and 565 feet north of southwest 
corner of sec. 17, T. 7 N., R. 1 W.: 


A1—O to 7 inches, dark grayish-brown (10¥R 4/2) silty clay 
loam, light brownish gray (10YR 6/2) when dry; 
strong, medium, subangular blocky structure; hard, 
friable, slightly sticky, slightly plastic; many fine 
and medium and few coarse roots; strongly acid; 
abrupt, wavy boundary. 5 to 7 inches thick. 

Bit-—7 to 14 inches, light brownish-gray (10YR 6/2) heavy 
silty clay loam, white (10XYR 8/2) when dry; few, 
fine, faint mottles; moderate, medium, prismatic struc- 
ture and moderate, medium, subangular blocky; very 
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hard, firm, sticky, plastic; common fine and medium 
roots; common fine and few medium tubular pores; 
common moderately thick clay films on peds and in 
pores; few medium shot; strongly acid; clear, wavy 
boundary. 5 to 8 inches thick. 

B2itg—i4 to 22 inches, light brownish-gray (2.5¥Y 6/2) clay, 
white (2.5¥ 9/2) when ary; strong, medium and 
fine, prismatic structure and strong, fine and very 
fine, angular blocky; very hard, very firm, sticky, 
very plastic; few fine roots; common fine and few 
medium tubular pores; common moderately thick 
clay film on peds and in pores; few, medium, dis- 
tinct, strong-brown (7.5YR 5/8) mottles; few fine 
shot; common, medium, black manganese dioxide 
eoncretions and stains; strongly acid; abrupt, wavy 
boundary. 7 to 9 inches thick. 

B22tg—22 to 80 inches, light olive-gray (5Y 6/2) clay, white 
(SY 8/2) when dry; strong, medium and fine, pris- 
matie structure parting to strong, fine, angular blocky 
and moderate, medium, subangular blocky ; very hard, 
very firm, sticky, very plastic; few fine roots; com- 
mon fine tubular pores; many thick clay films on 
peds and in pores; many, strong, prominent, strong- 
brown (7.5YR 5/8) mottles; common, medium, black 
manganese dioxide concretions and stains; medium 
acid; abrupt, wavy boundary. § to 10 inches thick. 

B23tg—80 to 35 inches, gray (5Y 6/1) clay, light gray (5Y 
7/1) when dry; strong, coarse and medium, pris- 
matic structure and strong, very fine, angular blocky; 
very hard, very firm, sticky, very plastic; no roots; 
eommon fine tubular pores; many thick clay films on 
peds and in pores; few, fine, distinct, strong-brown 
(7.5YR 5/8) and reddish-brown (SYR 5/3) mottles; 
medium acid; abrupt, wavy boundary. 3 to 6 inches 
thick. 

B24tg—35 to 63 inches, gray (5Y 6/1) clay, light gray (5Y 
7/1) when dry; strong, fine, angular blocky struc- 
ture; very hard, very firm, sticky, very plastic; no 
roots; few very fine tubular pores; many thick clay 
films on peds and in pores; few, fine, distinct, strong- 
brown (7.5YR 5/8) and reddish-brown (5YR 5/3) 
mottles; medium acid; abrupt, wavy boundary. 27 
to 30 inches thick. 

B25tg—63 to 70 inches, greenish-gray (5Y 6/1) clay, light 
greenish gray (5GY¥ 7/1) when dry; moderate, me- 
dinm, prismatic structure and strong, fine, angular 
blocky ; extremely hard, very firm, sticky, and very 
plastic; no roots; very few fine tubular pores; many 
thick clay films on peds and in pores; strong, promi- 
nent, yellowish-brown (10YR 5/8) mottles; medium 
acid. 


Color of the Al horizon ranges from 4 to 5 in value, from 
2 to 8 in chroma, and from 10YR to 2.5Y in hue, Color of 
the B2tg horizon ranges from 5Y to 10¥R in hue and from 
5 to 6 in value. Reaction ranges from very strongly acid to 
medium acid. In places this soil is mottled throughout the 
profile. In other places it is mottle free to a depth of about 

15 inches. The depth to clay is about 10 to 20 inches. 
Included in mapping are small areas of a moderately 
deep soil, areas where the slope is more than 30 percent 
or less than 8 percent, areas of soils that have a silt 
loam surface layer, and areas of soils that are cobbly 
throughout the profile. Also included are small areas 
of a well-drained soil that has a silty clay loam subsoil. 
This Coweeman soil is very slowly permeable and 
holds about 7 to 8 inches of water that plants can use. 
Surface runoff is medium to rapid, and the hazard of 
erosion is moderate to severe. There is a seasonal high 

water table at a depth of 1 to 2 feet. 

This soil is used for timber, hay, and pasture. Capa- 
bility unit TVe-6; woodland group 3d2; wildlife group 
Coweeman silt loam, 5 to 15 percent slopes (CwC).— 
This soil is on uplands. It is similar to Coweeman silty 


clay loain, 8 to 30 percent slopes, but it is about 24 inches 
deep over clay, and the surface layer is silt loam. Mottles 
are generally below a depth of 12 inches. 

Included in mapping are small areas of soils that 
have a silty clay loam surface layer and are shallow 
over clay, small areas of well-drained soils that have a 
silty clay loam subsoil, and small aveas where slopes are 
more than 15 percent or less than 5 percent. 

Surface runoff is medium, and the hazard of erosion 
is slight to moderate. The soil holds about 9 inches 
of water that plants can use. 

This soil is used for timber, hay, and pasture. Capa- 
bility unit [[Te+t; woodland group 3d2; wildlife group 
3. 


Coweeman Series, Dark Variant 


The dark variant of the Coweeman sevies is a poorly 
drained soil on concave terraces. It formed in old sedi- 
ments from basaltic and andesitic rocks. Slopes are 0 to 
4 percent. The annual precipitation is 45 to 65 inches. 
The mean annual air temperature is about 51° F., and 
the frost-free season is 165 to 180 days. Elevations range 
from 300 to 600 feet. 

In a representative profile, the upper 9 inches is very 
dark gray silty clay loam. The subsoil, to a depth of 
more than 60 inches, is mottled dark gvayish-brown clay. 
The soil is strongly acid in the upper part of the profile 
and neutral below. 

Vegetation is Douglas-fir, western redcedar, Oregon 
ash, cottonwood, and western hemlock and an understory 
of salal, willow, sedges, rushes, wild rose, and bracken. 

This soil is used principally for timber. Cleared areas 
are used for hay and pasture. 

Coweeman silty clay loam, dark variant, 0 to 4 per- 
cent slopes (Cy8).—This soil is in small, concave tracts on 
terraces. 

Representative profile of Coweeman silty clay loam, 
dark variant, in brushland, approximately 13 miles east 
of Castle Rock. About 820 feet north of Sightly Road 
and about 320 feet north and 600 feet east of the south- 
west corner of sec. 32, T. 10 N., R. 1 E.: 


Alg—0O to 5 inches, very dark gray (1OYR 3/1) light silty 
clay loam, gray (10YR 5/1) when dry; strong, fine, 
subangular blocky structure; hard, firm, sticky, 
slightly plastic; many fine and medium roots; a few 
dark manganese specks; common, fine, faint, reddish- 
brown (5YR 5/4) mottles, yellowish red (SYR 5/6) 
when dry; strongly acid; clear, smooth boundary. 
4 to 6 inches thick. 

Big—5 to 9 inches, very dark gray (10 YR 3/1) silty clay 
loam, gray (10YR 5/1) when dry; weak, medium, 
prismatic structure and strong, fine, subangular 
blocky; hard, firm, sticky, plastic; many fine and 
medium roots; many manganese specks; common fine 
tubular pores; thin gray sandy coatings on ped faces ; 
common, fine, faint, dark reddish-brown (5YR 3/4) 
mottles, yellowish red when dry; strongly acid; clear, 
smooth boundary. 8 to 6 inches thick. 

B21tg—9 to 23 inches, dark grayish-brown (10YR 4/2) clay, 
dark gray (10YR 4/1) when dry; strong, coarse, 
prismatic structure and moderate, medium, angular 
blocky; very hard, extremely firm, sticky, very 
plastic; many fine and very fine roots; few medium 
roots; about 5 percent gravel 2 to 5 millimeters in 
diameter; many fine and few coarse tubular pores; 
thin continuous clay films on vertical faces of prisms, 
top and bottom faces of coarse prisms slant about 
15 percent and have thick continuous clay films and 
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slickensides; few, medium, distinct, reddish-brown 
(5¥R 4/4) mottles, yellowish red (5YR 4/6) when 
dry; strongly acid; gradual, smooth boundary, 10 
to 15 inches thick. 

‘B22tg-—23 to 60 inches, dark grayish-brown (10YR 4/2) clay, 
dark gray (1O0YR 4/1) when dry; strong, coarse, 
prismatie structure and moderate, fine, angular 
biocky; very hard, extremely firm, sticky, very plas- 
tic; few fine and medium roots at a depth of 26 
inches, very few very fine roots to a depth of 30 
inches and about 5 percent gravel 2 to 5 millimeters 
in diameter; many fine and few medium pores to a 
depth of 80 inches, common very fine tubular pores 
below a depth of 30 inches; thin continuous clay 
films on vertical faces of prisms, top and bottom 
faces of coarse prisms slant about 15 percent and 
have thick continuous clay films and slickensides; 
many, medium, distinct, reddish-brown (5YR 4/4) 
mottles, yellowish red (5¥R 5/6) when dry; neutral. 

In the Al horizon the color value is 2 or 8, chroma is 1 or 

2, and hue ranges from 10YR to 5Y. This soil is mottled to 

the surface in some places. The depth to clay ranges from 

7 to 15 inches. 

Included in mapping are small tracts of moderately 
deep soils where the slope is more than 4 percent, small 
areas of well-drained soils that have a silty clay sub- 
soil, and small areas of soils that have a clay surface 
layer. 

This Coweeman soil is very slowly permeable and 
holds about 7 to 8 inches of water that plants can use. 
Runoff is very slow, and the hazard of erosion is none 
to slight. There is a seasonal high water table within a 
depth of 1 foot. 

This soil is used for timber, hay, and pasture. Capa- 
bility unit TVw-2; woodland group 4d1; wildlife group 
3. 


Gee Series 


The Gee series consists of moderately well drained 
soils that are underlain by clay at a depth of 4 to 41%4 
feet. These soils formed in old alluvium on high terraces. 
Slopes are 0 to 40 percent. The annual precipitation is 
45 to 55 inches. The mean annual air temperature is 
about 51° F., and the frost-free season is 165 to 180 
days. Elevations range from 300 to 700 feet. 

In a representative profile, the surface layer is silt 
joam to a depth of about 12 inches. It is very dark gray- 
ish brown in the upper part and dark brown in the lower 
part. The subsoil is silty clay loam to a depth of about 
53 inches. It is dark brown and yellowish brown in the 
upper part, dark yellowish brown in the middle, and 
brown. and yellowish brown and distinctly mottled in the 
lower part. Beneath this, to a depth of more than 72 inches, 
is dark-brown clay. The soil is medium acid to very 
strongly acid throughout the profile; acidity increases 
with increasing depth. 

Vegetation is Douglas-fir, red alder, bigleaf maple, 
and black cottonwood. 

About half the acreage is used for timber. Cleared 
areas are used principally for hay and pasture and for 
homesites. 

Gee silt loam, 8 to 15 percent slopes (GeC).—This soil 
is on old, high terrace remnants. It is associated with 
Kalama, Rose Valley, and Kelso soils. 

Representative profile of Gee silt loam, in pasture, 
in a cut bank in a gravel pit, about 1 mile northeast of 
Kelso. About 500 feet southeast of Mt. Brynion Road 


and 625 feet west and 840 feet north of the southeast 
corner of sec. 23, T. 8 N., R. 2 W.: 


Al1l—0 to 7 inches, very dark grayish-brown (10YR 3/2) 
silt loam, grayish brown (10¥R 5/2) when dry; 
moderate, very fine and fine, subangular blocky 
structure; slightly hard, friable, slightly sticky, 
slightly plastic; many fine and medium roots; few, 
fine, yellowish-red (5YR 4/6) shot; few small 
pebbles; medium acid; clear, wavy boundary. 5 to 
8 inches thick. 

A12—7 to 12 inches, dark-brown (10YR 3/3) silt loam, brown 
(7.5YR 5/2) when dry; moderate, very fine and fine, 
subangular blocky structure; hard, friable, slightly 
sticky, slightly plastic; many fine and medium roots; 
few fine tubular pores; few, fine, yellowish-red (5YR 
4/6) shot; few small pebbles; medium acid; clear, 
wavy boundary. 4 to 7 inches thick. 

B21t—12 to 22 inches, dark-brown (10YR 4/3) silty clay 
loam, brown (7.5YR 5/4) when dry; moderate, very 
fine and fine, subangular blocky structure; hard, 
firm, sticky, slightly plastic; common fine roots; 
copunon fine and few medium tubular pores; thin, 
patchy, dark-brown (7.5YR 4/4) clay films; few, 
fine, yellowish-red (5YR 4/6) shot; few small 
pebbles; strongly acid; clear, wavy boundary. 9 to 
12 inches thick. 

B&AI—22 to 38 inches, dark yellowish-brown (10YR 4/4) silty 
clay loam, light yellowish brown (10YR 5/4) when 
dry; some thin gray (10YR 5/1) silt loam coatings 
on faces of prisms, gray (10YR 5/1) and light gray 
(10YR 7/2) when dry; moderate, medium, prismatic 
structure and moderate, very fine and fine, angular 
blocky; hard, firm, sticky, plastic; few fine roots; 
few coarse and medium and common fine tubular 
pores; moderately thick, continuous, reddish-brown 
clay films on peds and in pores; common, medium, 
distinct mottles, strong brown (7.5YR 5/6) when 
moist; few, fine, yellowish-red shot; common small 
pebbles; common, medium, black manganese concre- 
tions; strongly acid; clear, wavy boundary. 14 to 18 
inches thick. 

B&A2—38 to 47 inches, brown (10YR 5/8) silty clay loam, 
light yellowish brown (10YR 6/4) when dry; about 
12 percent light brownish-gray (10YR 6/2) vertical 
silt loam coatings on prisms, white (LOYR 8/1) when 
dry; strong, medium and coarse, prismatic structure 
and moderate, coarse, angular blocky; very hard, 
very firm, sticky, plastic; few fine roots; common 
fine and few medium tubular pores; medium, con- 
tinuous, reddish-brown clay films on ped faces and in 
pores; common, medium, distinct mottles in bands 
paralleling the vertical gray silt loam coatings, strong 
brown (7.5Y¥YR 5/6) when moist; few, fine, strong- 
brown shot; common small pebbles; common, medi- 
um, black manganese dioxide concretions; strongly 
acid; abrupt, wavy boundary. 5 to 10 inches thick. 

B22ten—47 to 53 inches, yellowish-brown (10YR 5/4) silty 
clay loam, very pale brown (10YR 7/4) when dry; 
massive; hard, extremely firm, sticky, plastic; few 
fine roots; few medium tubular pores; medium, 
patchy, reddish-brown (5YR 4/3) clay films in 
matrix; common, fine, prominent, yellowish-red (SYR 
4/6) and few, fine, faint, very pale brown (10YR 
7/3) mottles; no gravel; many, medium, black 
manganese dioxide concretions; strongly acid; 
abrupt, wavy boundary. 4 to 8 inches thick. 

B23t—58 to 72 inches, dark-brown (10YR 4/8) clay, light 
yellowish brown (10YR 6/4) when dry; few, me- 
dium, distinct, light-gray (5¥ 7/2) silt loam coatings 
on prism faces; strong, medium and coarse, pris- 
matic structure and strong, medium, angular blocky; 
very hard, very firm, sticky, very plastic; few fine 
roots in the upper 10 inches and none at depths 
below; few fine tubular pores; thick, continuous, 
dark-brown (10YR 4/3) clay films, dark brown 
(7.5YR 4/2) when dry; common, medium, distinct, 
strong-brown (7.5Y¥R 5/6) mottles appearing in 
bands paralleling the vertical gray silt loam coat- 
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ings; no gravel; very strongly acid; clear, wavy 
boundary. 18 to 21 inches thick. 

The texture of the Al horizon ranges from silt loam to 
light silty clay loam. Hue of the A horizon ranges from 
75YR to 10YR, and value ranges from 2 to 8. Hue of the 
B2t and B&A horizons ranges from 5YR to 10YR and chroma 
from 2 to 4. Chroma of the silt loam coatings in the B&A 
horizon ranges from 1 to 3. 

Included in mapping are small areas of shallow, some- 
what poorly drained sotls that have a clay subsoil, small 
areas of very deep soils, and small areas where slopes 
are more than 15 percent. 

This Gee soil is very slowly permeable and holds 
about 10 inches of water that plants can use. Runoff is 
medium, and the erosion hazard is moderate. The ex- 
tremely firm, black manganese layer above the clay 
greatly restricts root penetration and the downward 
movement of water. There is a seasonal high water table 
at a depth of 2 to 4 feet. 

Hay, pasture, and small grain are the principal crops. 
This soil is well suited to Douglas-fir. Capability unit 
I1Te-2; woodland group 3d3; wildlife group 1. 

Gee silt loam, 0 to 8 percent slopes (GeB).—This soil is 
similar to Gee silt, loam, 8 to 15 percent slopes, but the 
layer above the clay layer is very firm and has fewer 
manganese oxide concretions. Runoff is slow, and the 
hazard of erosion is slight. 

Almost all the acreage has been cleared and is used 
for hay, pasture, and homesites. A small acreage is used 
for timber production, principally Douglas-fir. Capa- 
bility unit JITIe-2; woodland group 3d3; wildlife 
group 1. 

Gee silt loam, 15 to 40 percent slopes (GeD)—Included 
with this soil in mapping are small areas where the 
slope is more than 40 percent. Runoff is medium to 
rapid. In cleared areas the erosion hazard is moderate 
to severe. 

This soil is used chiefly for timber. Only a small 
acreage has been cleared. Capability unit VIe-1; wood- 
land group 8d3; wildlife group 38. 


Germany Series 


The Germany series consists of well-drained soils that 
formed in silty, wind-laid deposits on the uplands in the 
western part of the Cowlitz Area. Slopes are 0 to 50 
percent. The annual precipitation is 50 to 70 inches. 
The mean annual air temperature is about 51° F., and 
the frost-free season is 165 to 180 days. Elevations range 
from 200 to 1,400 feet. 

In a representative profile the surface layer is very 
dark brown and dark-brown silt loam about 22 inches 
thick. The subsoil is dark-brown heavy silt loam to a 
depth of 72 inches or more. The soil is very strongly 
acid and strongly acid throughout the profile. In places 
it is cobbly. 

Vegetation is Douglas-fir, western hemlock, western 
redcedar, and red alder and an understory of bracken, 
swordfern, and vine maple. 

These soils are used principally for timber produc- 
tion, but some are used for hay, pasture, cane fruit, 
strawberries, and potatoes. 

Germany silt loam, 20 to 30 percent slopes {(GmD).— 
This soil is on mountainsides. Areas are large and ir- 


regularly shaped. Slopes are dominantly 22 to 26 per- 
cent. 

Representative profile of Germany silt loam, in wood- 
land, in a pit about 8 miles northeast of Longview and 
250 feet north of the Eufala Heights Road, at a point 
920 feet east and 750 feet south of the northwest corner 
of sec. 8, T. 8 N., R. 8 Wz: 


Al1l—0O to 2 inches, very dark brown (10YR 2/2) silt loam, 
dark brown (7.5¥ 8/2) when dry; moderate, me- 
dium, granular structure; soft, very friable, non- 
sticky, nonplastic; many fine, medium, and coarse 
roots; few fine iron shot; very few angular peb- 
bles; very strongly acid; abrupt, wavy boundary. 
% to 4 inches thick. 

A12—-2 to 22 inches, dark-brown (10Y¥R 3/8) silt loam, dark 
brown (7.5YR 4/4) when dry; moderate, fine, sub- 
angular blocky structure; slightly hard, friable, non- 
sticky, nonplastic; many fine, medium, and coarse 
roots; common fine tubular and common fine inter- 
stitial pores; very few angular pebbles; common 
fine shot; strongly acid; diffuse, wavy boundary. 
17 to 24 inches thick. 

B21—22 to 49 inches, dark-brown (10YR 4/3) heavy silt 
loam, yellowish brown (10YR 5/4) when dry; mod- 
erate, fine, subangular blocky structure; slightly 
hard, friable, slightly sticky, slightly plastic; com- 
mon fine and medium roots to a depth of 40 inches, 
few fine roots between depths of 40 and 49 inches; 
common fine tubular and common fine interstitial 
pores; thin patchy clay films on peds; common fine 
shot; few angular pebbles; strongly acid; clear, 
smooth boundary. 23 to 30 inches thick. 

B22—49 to 72 inches, dark-brown (7.5YR 4/4) heavy silt 
loam, light yellowish brown (10YR 6/4) when dry; 
moderate, fine, subangular blocky structure; hard, 
firm, slightly sticky, slightly plastic; few fine roots 
to a depth of 60 inches, none below; common fine 
tubular pores; thin patchy to thin continuous clay 
films on peds; common fine shot; a few angular 
pebbles in upper part and a moderate amount of ir- 
regularly shaped pebbles in lower part; few, fine, 
faint mottles when dry; strongly acid; diffuse, wavy 
boundary. 34 to 44 inches thick. 


Color of the Al horizon ranges from 2 to 8 in value and 
from 2 to 4 in chroma and is 7.5YR and 10YR in hue, The 
B2 horizon ranges from 8 to 4 in value and chroma. The A1 
horizon and the upper part of the B2 horizon contain from 
few to many soft shot concretions. In places they are as 
much as 25 percent concretions. 

Included in mapping are small areas of soil under- 
lain by extremely firm, weakly cemented gravel at a 
depth of about 36 inches. This soil is along Coal Creek 
in the western part of Cowlitz County. 

This Germany. soil is moderately permeable and holds 
more than 10 inches of water that plants can use. Sur- 
face runoff is medium to rapid, and the hazard of ero- 
sion is moderate to severe. 

This soil is used for woodland and wildlife habitat. 
Capability unit EVe-1; woodland group lol; wildlife 
group 7. 

Germany silt loam, 0 to 8 percent slopes (Gm8).—This 
soil is on broad ridgetops. It is similar to Germany silt 
loam, 20 to 30 percent slopes, but the subsoil is slightly 
more brittle and firm. 

Surface runoff is slow, and the hazard of erosion is 
slight. 

This soil is used mainly for woodland, but it is 
also used for hay, pasture, strawberries, and potatoes. 
Capability unit ITe-2; woodland group 101; wildlife 
group 4. 
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Germany silt loam, 8 to 20 percent slopes (GmC).— 
This soil is similar to Germany silt loam, 20 to 80 per- 
cent slopes, but the subsoil is slightly more brittle and 
firm. It is near the edges of broad ridgetops and on 
hillsides. Included are gravelly and cobbly soils. 

Surface runoff is medium, and the hazard of erosion 
is moderate. 

Woodland is the main use of this soil, but small acre- 
ages are used for hay and pasture. Capability unit 
IIIe-1; woodland group 1o1; wildlife group 4. 

Germany silt loam, 30 to 50 percent slopes (GmE).— 
This soil is in large, irregularly shaped tracts in moun- 
tainous terrain. Slopes are mainly 35 to 45 percent. In- 
cluded in mapping are small areas of soils that have 
gravel and cobblestones in the profile and small areas 
where the slope is either less than 30 percent or more 
than 50 percent. 

Surface runoff is rapid, and the hazard of erosion is 
severe. 

This soil is used mainly for timber production and 
wildlife habitat. Capability unit VIe-1; woodland 
group 1rl; wildlife group 7. 

Germany cobbly silt loam, 20 to 30 percent slopes 
(GnD).—This soil is similar to Germany silt loam, 20 to 30 
percent slopes, but it has a cobbly surface layer, has 
few to many cobblestones in the rest of the profile, and 
it holds about 8 inches of water that plants can use. 

This soil is used for woodland and wildlife habitat. 
Capability unit IVe-1; woodland group 101; wildlife 
group 7. 

Germany cobbly silt loam, 30 to 50 percent slopes 
(Gn£).—This soil is similar to Germany silt loam, 20 to 30 
percent slopes, but it has a cobbly surface layer and 
few to many cobblestones in the rest of the profile. It is 
in large, irregularly shaped tracts on hillsides. In most 
places slopes are 35 to 45 percent. 

Included in mapping are small areas of soils that, 
have a gravelly surface layer and few to many pebbles 
in the rest of the profile, small areas where the soil is 
almost free of cobblestones and pebbles, and small areas 
where the slope is either less than 30 percent or more 
than 50 percent. 

This soil is used mainly for timber and wildlife habi- 
tat. Capability unit VIe-1; woodland group 1r1; wild- 
life group 7. 


Godfrey Series 


The Godfrey series consists of somewhat poorly 
drained and poorly drained soils that formed in alluvium 
from basic volcanic and sedimentary material. These soils 
are on flood plains of many of the streams and rivers of 
the county. Slopes are 0 to 8 percent. The annual precipi- 
tation is 38 to 65 inches. The mean annual air temperature 
is 52° F., and the frost-free season is 165 to 180 days. 
Elevations range from 20 to 300 feet. 

In a representative profile, the surface layer is dark- 
gray silt loam about 5 inches thick. The subsoil, to a 
depth of about 27 inches, is gray silty clay loam. The 
substratum is dark-gray sandy clay and clay. The soil 
is distinctly mottled and very strongly acid to neutral. 
In places the surface layér is silty clay loam. 

Vegetation is a mixture of red alder, western red- 


cedar, bigleaf maple, Douglas-fir, and black cottonwood 
trees and an understory of shrubs and herbs. 

Godfrey soils are used for hay, pasture, and small 
grain. 

Godfrey silt loam (Go).—This soil is on flood plains of 
many of the main rivers and their tributaries. In places 
it is in depressions. Slopes are dominantly 2 to 8 per- 
cent. 

Representative profile of Godfrey silt loam, in brush- 
land, approximately 5 miles north of Kelso and 90 
feet. south of Washburn Road at a point 520 feet west 
of the intersection of Washburn Road and Interstate 
Highway No. 5. About 440 feet east and 875 feet north 
of the center of sec. 2, T. 8 N., R. 2 W.: 

Alg—0 to 5 inches, dark-gray (10YR 4/1) heavy silt loam, 
light brownish gray (10YR 6/2) when dry; moder- 
ate, fine, subangular blocky structure; hard, friable, 
slightly sticky, plastic; many fine and medium roots; 
many fine and common fine tubular pores; common, 
fine, distinct, dark reddish-brown (5YR 3/4) mot- 
tles, yellowish red (5Y¥R 4/8) when dry; very 
strongly acid; gradual, smooth boundary. 4 to 7 
inches thick. 

B2g—5 to 27 inches, gray (10YR 5/1) silty clay loam, light 
gray (10¥R 6/1) when dry; structure is weak coarse 
prismatic, weak medium subangular blocky, and weak 
medium angular blocky; hard, firm, sticky, plastic; 
many fine roots at a depth of 8 to 27 inches; many 
fine and common medium tubular pores; many, me- 
dium, distinct, yellowish-red (5YR 4/6) mottles, 
yellowish red (SYR 4/8) when dry; medium acid; 
gradual, smooth boundary. 20 to 28 inches thick. 

IIClg—27 to 33 inches, dark-gray (5Y 4/1) sandy clay, 
grayish brown (10YR 5/2) when dry; massive; 
slightly hard, firm, sticky, plastic; common fine 
roots; common medium tubular pores; few, medium, 
distinct mottles; neutral; gradual, smooth bound- 
ary. 4 to 9 inches thick. 

IlIc2g—-33 to 60 inches, dark-gray (5Y¥ 4/1) clay, gray 
(10YR 5/1) when dry; massive; very hard, firm, 
sticky, very plastic; no roots; common medium 
tubular pores; common, fine, prominent, reddish- 
brown (5YR 5/4) mottles when dry; neutral. 

Color of the Aig horizon ranges from 4 to 5 in value and 
from 1 to 2 in chroma. The hue of the B2g and Cg horizons 
ranges from 10YR to 5Y and the value from 4 to 5. In places 
there are no mottles in the Alg horizon. 


Included in mapping are small areas of soils that have 
a silty clay loam surface layer, small areas of soils that 
have a silt loam subsoil, and small areas of gravelly soils. 

This Godfrey soil is somewhat poorly drained and 
slowly permeable. The seasonal water table is within a 
depth of 2 feet during wet periods in winter and spring. 
Surface runoff is very slow to slow. There is a slight to 
moderate hazard of erosion from flooding. The soil holds 
about 7 to 8 inches of water that plants can use, 

This soil is used for hay, pasture, and small grain. 
Capability unit IT1Iw-2; woodland group 3d2; wildlife 
group 8. 

Godfrey silty clay loam (Gr).—This soil is similar to 
Godfrey silt loam, but it is about 1 foot lower in eleva- 
tion, it is poorly drained, and its surface layer differs in 
texture and is 10 to 12 inches thick. 

Included in mapping are small areas of soils that have 
a clay or silt loam surface layer and small areas that 
have rock flour silty layers in the subsoil. 

This Godfrey soil is used for hay, pasture, and small 
grain. It is suitable for farm ponds (fig. 8). Capability 
unit IIIw-2; woodland group 3d2; wildlife group 3. 
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Figure 8.—Trout ponds in Godfrey silty clay 


Hillsboro Series 


The Hillsboro series consists of well-drained soils that 
formed in old sediment of mixed origin. These soils are 
on terraces and terrace fronts. Slopes are 0 to 40 per- 
cent. The annual precipitation is 88 to 45 inches. The 
mean annual air temperature is about 52° F., and the 
frost-free season is 165 to 180 days. Elevations range from 
75 to 250 feet, 

In a representative profile, the surface layer is dark- 
brown silt loam about 9 inches thick. The subsoil is dark 
yellowish-brown silt loam to a depth of 28 inches, and 
dark-brown very fine sandy loam to a depth of 48 
inches. Below the subsoil to a depth of more than 78 
inches is dark grayish-brown fine sandy loam and_ fine 
sand. The soil is slightly acid to neutral throughout 
the profile. 


4 


loam. 


Vegetation is Douglas-fir, red alder, bigleaf maple, and 
bitter cherry and an understory of salmonberry, elder- 
berry, and evergreen blackberry. 

These soils are used for hay, pasture, bulbs, and wood- 
land and are suited to almost all of the crops grown in 
the Area. 

Hillsboro silt loam, 0 te 40 percent slopes (HiD}—This 
soil is in moderately large tracts on terraces and ter- 
race fronts. 

Representative profile of Hillsboro silt loam, in fal- 
low, on a high bench approximately 1 mile north of 
Woodland and about 50 feet east from the trees in a 
plowed field. NWIY,SEY,SE,SE', of sec. 12, T. 5 N,, 
R.1 W.: 

Ap1—O to 9 inches, dark-brown (10YR 3/3) silt loam, 


brown (10YR 5/3) when dry; moderate, medium, 
subangular blocky and moderate, fine, granular 
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structure; slightly hard, friable, slightly sticky, 
nonplastic; common medium and fine roots; neu- 
tral; abrupt, wavy boundary. 7 to 11 inches thick. 

B1—9 to 17 inches, dark yellowish-brown (10YR 3/4) silt 

loam, dark brown (7.5YR 4/4) when dry; moderate, 

fine, angular blocky and moderate, very fine, sub- 
angular blocky structure; hard, friable, slightly 
sticky, slightly plastic; no roots; common fine and 
few coarse tubular pores; very thin clay film in 

pores; slightly acid; clear, wavy boundary. 7 to 13 

inches thick. 

to 28 inches, dark yellowish-brown (10YR 4/4) silt 

loam, yellowish brown (10YR 5/4) when dry; struc- 

ture is weak medium prismatic, moderate medium, 
and weak fine subangular blocky; hard, friable, 
slightly sticky, slightly plastic; no roots; common fine 
tubular pores; thin clay film in pores and few thin 
patches on peds; a few manganese dioxide con- 
eretions; slightly acid; clear, wavy boundary. 11 to 

24 inches thick. 

B3t—28 to 48 inches, dark-brown (10YR 4/3) very fine 
sandy loam, pale brown (10¥R 6/3) when dry; 
weak, medium and fine, subangular blocky strue- 
ture; slightly hard, very friable, nonsticky, non- 
plastic; no roots; common fine tubular pores; thin 
clay film in pores; slightly acid; clear, wavy bound- 
ary. 6 to 15 inches thick. 

C1—43 to 50 inches, dark grayish-brown (10¥R 4/2) fine 
sandy loam, pale brown (10YR 6/3) when dry; mas- 
sive; hard, firm, slightly brittle, nonsticky, non- 
plastic; no roots; few fine and coarse tubular pores; 
no clay films; a few manganese dioxide concretions; 
ee acid; abrupt, wavy boundary. 4 to 12 inches 
hick, 

C2—50 to 78 inches, dark grayish-brown (2.5Y 4/2) fine sand, 
light brownish gray (10YR 6/2) when dry; single 
eae soft, loose, nonsticky, nonplastic; slightly 
acid. 


B2t—17 


Color value of the Al horizon is 8, and chroma ranges 
from 3 to 2, In places the Al horizon is loam. The B2 hori- 
zon vanges trom 3 to 4 in value and from 2 to 4 in chroma, 
Its texture ranges from silt loam to very fine sandy loam. 
Soil reaction is mostly slightly acid, but ranges from neu- 
tral to medium acid throughout the profile. 

Included in mapping are small areas of moderately 
well drained soils that have a mottled subsoil and small 
aveas of somewhat poorly drained soils that have clay 
at an average depth of 24 inches. ; 

This Tlillsboro soil is moderately permeable and holds 
about 10 inches of water that plants can use. Surface 
runoff is slow to rapid, and the hazard of erosion is 
slight to severe. 

This soil is used for bulbs, hay, pasture, and timber 
and is suited to almost, all of the crops grown in this 
Area. Capability unit I1e-1 for slopes of 0 to 8 per- 
cent, IVe-1 for slopes of 8 to 80 percent, and VIe-1 for 
slopes of 30 to 40 percent; wildlife group 2 for slopes of 
0 to 30 percent and group 7 for slopes of 30 to 40 per- 
cent; woodland group 301 for slopes of 0 to 80 percent 
and 8r1 for slopes of 30 to 40 percent. 


Kalama Series 


The Kalama series consists of moderately well drained 
soils that formed on high terraces in old lake and stream 
sedjment near the Columbia, Cowlitz, Coweeman, Kalama, 
and Lewis Rivers. Slopes are 0 to 60 percent. The annual 
precipitation is 45 to 60 inches. The mean annual air 
temperature is about 51° F., and the frost-free season 
is 165 to 180 days. Elevations range from 100 to 500 feet. 

In a representative profile, the surface layer is very 
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dark brown gravelly loam about 5 inches thick. The sub- 
soil is dark-brown gravelly clay loam and gravelly sandy 
clay to a depth of about 34 inches. The substratum 1s 
brownish-yellow very gravelly clay loam. The soil 1s 
slightly acid to strongly acid throughout the profile. 

Vegetation is mostly Douglas-fir, red alder, bigleaf 
maple, and western reclcedar. 

Vhese soils are used mostly for woodland. Cleared 
areas are used principally for hay and pasture and for 
homesites. 

Kalama gravelly loam, 15 to 30 percent slopes (KaD).— 
This soil is on dissected terraces parallel to the drain- 
ageways. Tracts are irregular in shape and generally 
narrow and long. This soil is associated with Rose Val- 
ley, IXelso, and Gee soils. ; 

Representative profile of Kalama gravelly Joam, in 
woodland, approximately 2 miles northeast of Kelso on 
Holcomb Acres Road and 700 feet west of the north- 
east corner of sec. 23, at a point 75 feet south of Hol- 
comb Acres Road. NEYNWYNEYNEY, sec. 23, T. 8 
N., BR. 2 W:: 


A1—O to 5 inches, very dark brown (10Y¥R 2/2) gravelly 
loam, grayish brown (10Y¥R 5/2) when dry; moder- 
ate, fine, subangular blocky structure; slightly hard, 
friable, slightly sticky, nonplastic; many fine and 
medium roots; slightly acid; clear, wavy boundary. 
4 to 6 inches thick. 

Bi—5 to 16 inches, dark-brown (10YR 4/2) gravelly clay 
loam, pale brown (10Y¥R 6/3) when dry; moderate, 
fine and very fine, subangular blocky structure; 
hard, firm, sticky, slightly plastic; many fine and 
medium roots in the upper 10 inches, common fine 
and medium roots in the lower 6 inches; many fine 
tubular pores; few thin clay films in pores; strongly 
acid; clear, wavy boundary. 9 to 12 inches thick. 

B21t—16 to 23 inches, variegated colors of dark-brown (10YR 
4/3 and 7.5YR 4/2) gravelly clay loam, very pale 
brown (10YR 7/4) and brown (7.5YR 5/4) when 
dry; few, medium, prominent, reddish-brown (5YR 
4/4) and yellowish-red (5YR 4/6) mottles when 
dry; moderate fine and strong, medium, subangular 
blocky structure; hard, very firm, sticky, plastic; 
common fine and medium roots; many fine tubular 
pores; many moderately thick clay films on gravel 
and ped faces; medium acid; clear, wavy boundary. 
6 to 8 inches thick. 

B22t—23 to 34 inches, variegated colors of dark-brown (10YR 
4/8 and 7.5YR 4/2) gravelly sandy clay, very pale 
brown (10¥YR 7/4) and strong brown (7.5YR 5/6) 
when dry; moderate very fine and strong, fine, sub- 
angular blocky structure; hard, very firm, sticky, 
plastic; common fine roots; many fine tubular pores; 
many moderately thick clay films on gravel and ped 
surfaces; medium acid; clear, wavy boundary. 9 to 
12 inches thick. 


Ci—34 to 58 inches, brownish-yellow (10YR 6/6) very 
gravelly clay loam, yellow (1O0¥R 7/6) when dry; 
massive: hard, extremely firm, slightly sticky, non- 
plastic; few fine roots; many moderately thick clay 
films around pebbles; medium acid; clear, wavy 
boundary. 22 to 30 inches thick. 

C2—58 to 72 inches, yellowish-brown (10YR 5/9) very 


gravelly heavy clay loam, yellow (10YR 7/6) when 
dry; massive; hard, very firm, sticky, plastic; no 
roots; few thin clay films around pebbles; medium 
acid. 


Color of the Al horizon ranges from 2 to 3 in value and 
chroma. The B2t horizon has variegated colors that range in 
value from 3 to 4, in chroma from 2 to 4, and in hue from 
T.5YR to LOYR. The C horizon ranges in yalue from 4 to 6, 
in chroma from 3 to 8, and in hue from 7.5YR to 10YR. 
Moist consistence in the C horizon ranges from firm to ex- 
tremely firm. 
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Included in mapping are small areas of somewhat 
poorly drained soils that have a clay subsoil or a sub- 
soil that contains common manganese dioxide concre- 
tions and strains. Also included are areas of soil that 
do not have an extremely firm, very gravelly clay loam 
layer, and small areas that have a gravelly silt loam Al 
horizon. 

This Kalama soil is slowly permeable and holds about 
8 inches of water that plants can use. Surface runoff is 
medium to rapid, and the erosion hazard is moderate 
to severe. The extremely firm very gravelly clay loam 
layer restricts the penetration of roots and the movement 
of water. 

Most of the acreage is wooded. A small acreage is 
used for pasture. Capability unit IVe-1; woodland 
group 3d1; wildlife group 7. 

Kalama gravelly loam, 0 to 8 percent slopes (KaB).— 
This soil has slow runoff and a slight erosion hazard. 

Cleared areas are used for hay, pasture, and homesites. 
Much of the acreage is still wooded. Capability unit 
IIIe-2; woodland group 3d1; wildlife group 4. 

Kalama gravelly loam, 8 to 15 percent slopes (KaC).— 
This soil has medium runoff and a moderate erosion 
hazard. 

Cleared areas are used for hay, pasture, and home- 
sites. Much of the acreage is wooded. Capability unit 
IJe-2; woodland group 3di; wildlife group 4. 

Kalama gravelly loam, 30 to 60 percent slopes (KaE}.— 
This soil has rapid to very rapid runoff and a severe 
to very severe erosion hazard. Slopes are dominantly 
less than 50 percent. 

This soil is used mostly for woodland. Capability unit 
Vie-1; woodland group 3d1; wildlife group 7. 


Kelso Series 


The Kelso series consists of moderately well drained 
soils that formed in old stream and lake sediment on 
high terraces near the Cowlitz, Columbia, Coweman, and 
Lewis Rivers. Slopes are 0 to 50 percent. The annual 
precipitation is 40 to 60 inches. The mean annual air 
temperature is about 51° F., and the frost-free season 
is 165 to 180 days. Elevations range from 50 to 200 feet. 

In a representative profile, the soil is very dark gray- 
ish-brown and dark-brown silt loam to a depth of about 
16 inches. Between depths of 16 and 60 inches are strati- 
fied layers of dark-brown, yellowish-red and dark gray- 
ish-brown silt loam. There are some brown and yellow- 
ish-red mottles and some black manganese stains and 
concretions below a depth of 28 inches. The soil is 
slightly acid to medium acid throughout the profile. 

Vegetation is principally Douglas-fir, western red- 
cedar, bigleaf maple, and alder. 

Most of the acreage is woodland. Cleared areas are 
used mainly for hay and pasture and for homesites. 

_ Kelso silt loam, 0 to 8 percent slopes (KeB)—This soil 
1s on terraces. 

Representative profile of Kelso silt loam, in woodland, 
approximately 5.1 miles north of North Kelso overpass 
and 4.4 miles south of Castle Rock overpass. 150 feet 
east of Interstate Highway No. 5 and 15 feet east of 
split rail fence at top of forested hill, at a point 250 
feet south and 680 feet west of the east quarter corner 
of sec. 25, T. 9 N., R. 2 W.: 


O1—1 to % inch, needles, tiwigs, leaves, and moss; abrupt, 
wayy boundary. 1% to 2 inches thick. 

02—¥, inch to 0, matted, greasy, decomposing needles, leaves, 
and twigs; abrupt, wavy boundary. % to 1 inch 
thick. 

A1—0O to 8 inches, very dark grayish-brown (10YR 3/2) silt 
loam, grayish brown (10YR 5/2) when dry; strong, 
fine and very fine, subangular blocky structure; 
hard, friable, slightly sticky, slightly plastic; many 
coarse and medium roots; few very fine tubular 
pores; few fine iron and manganese shot; slightly 
acid; clear, wavy boundary. 6 to 11 inches thick. 

A3—8 to 16 inches, dark-brown (10YR 3/3) silt loam, brown 

(10YR 5/3) when dry; strong, fine and very fine, 

subangular blocky structure; hard, friable, slightly 

sticky, plastic; many coarse, medium, and fine roots; 
few very fine tubular pores; few fine iron and manga- 
nese shot; medium acid; clear, wavy boundary. 4 to 

12 inches thick. 

to 23 inches, dark-brown (10¥R 4/3) heavy silt 

loam, light yellowish brown (10YR 6/4) when dry; 

moderate, medium and fine, angular blocky struc- 
ture; hard and very hard, firm, sticky, slightly plas- 

tic; many medium and fine roots to a depth of 20 

inches, common medium and fine roots to a depth 

of 28 inches; many fine tubular pores; few fine iron 
and manganese shot; medium acid; clear, wavy 
boundary. 5 to 9 inches thick. 

B&A’—23 to 88 inches, yellowish-red (5YR 4/6) silt loam, 
yellowish red (5YR 5/6) when dry; many vertical 
tongues % to 1% inch wide of grayish-brown (2.5YR 
5/2) silt loam, light gray (10YR 7/2) when dry; 
common, fine, distinct, yellowish-red (5YR 4/6) 
moittles, strong brown (7.5YR 5/6) when dry; mod- 
erate, medium and fine, angular blocky structure; 
very hard, firm, sticky, plastic; few medium and fine 
roots; common fine tubular pores, thin continu- 
ous clay films in pores; few, thin, patchy clay films 
on ped faces; common, medium, black manganese 
concretions and stains; medium acid; abrupt, irregu- 
lar boundary. 8 to 21 inches thick. 

B’2t—38 to 47 inches, dark grayish-brown (10YR 4/2) silt 
loam, brown (10YR 5/3) when dry; common, fine, 
faint, dark-brown (10YR 4/3) mottles, pale brown 
(10YR 6/3) when dry; moderate, coarse, prismatic 
and moderate, fine, angular blocky structure; 
slightly hard, firm, sticky, slightly plastic; no roots; 
many fine and very fine tubular pores; thick patchy 
clay films; few, fine, black manganese concretions 
and stains; medium acid; clear, wavy boundary. 6 to 
12 inches thick. 

3B’3t—47 to 60 inches, dark grayish-brown (10YR 4/2) silt 
loam, brown (10YR 5/3) when dry; common, fine, 
faint, dark-brown (10YR 4/3) mottles, pale brown 
(1LOYR 6/3) when dry; massive; slightly hard, firm, 
sticky, slightly plastic; no roots; many fine tubular 
eae thin continuous clay films in pores; medium 
acid. 


B2—16 


The A horizon ranges in value from 2 to 3 and in chroma 
from 2 to 4. The B2 horizon ranges in value and chroma 
from 3 to 4. In the B&A’ horizon, the B part ranges in value 
from 3 to 5, in chroma from 2 to 6, and hue is 5YR, 7.5YR, 
or 10YR. The lower sequum is stratified in places with lenses 
of sediments that range from fine sandy loam to silty clay. 

Included in mapping are small areas of somewhat 
poorly drained soils that have a clay subsoil or a sub- 
soil that contains common manganese concretions and 
stains. 

This Kelso soil is slowly permeable and holds more 
than 10 inches of water that plants can use. Surface 
runoff is slow to medium, and the hazard of erosion is 
slight. 

Pasture, hay, cane fruit, strawberries, and small grain 
are the principal crops. A large acreage is wooded. Ca- 
pability unit IIe-3; woodland group 201; wildlife 
group 4. 
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Kelso silt loam, 8 to 15 percent slopes (KeC).—Included 
with this soil in mapping are small areas of somewhat 
poorly drained soils that have a clay subsoil and soils 
that have a subsoil that contains manganese concretions 
and stains. 

Surface runoff is medium, and the hazard of erosion is 
moderate to severe. 

Woodland is the major use for this soil. Small acre- 
ages are used for small grain, hay, pasture, and berries. 
Some areas are used for homesites. Capability unit [Ve-3; 
woodland group 201; wildlife group 4. 

Kelso silt loam, 15 to 30 percent slopes (KeD) Except 
for slope, this soil is similar to Kelso silt loam, 0 to 8 
percent slopes. Surface runoff is rapid. The hazard of 
erosion is severe. 

This soil is used principally for woodland, but small 
areas are used for pasture. Capability unit [Ve-3; wood- 
Jand group 201; wildlife group 7. 

Kelso silt loam, 30 to 50 percent slopes (KeE)—This 
soil is similar to Kelso silt loam, 0 to 8 percent slopes, 
but generally it is on terrace fronts and is subject to 
some mixing from soil movement. Surface runoff is 
rapid to very rapid, and the hazard of erosion is very 
severe. 

Included in mapping are small areas where the slope 
is either more than 50 percent or less than 80 percent. 

This soil is used mainly for woodland. Capability unit 
Vie-1; woodland group 2r1; wildlife group 7. 


Loper Series 


The Loper series consists of well-drained soils on 
mountainsides and ridges. These soils formed in wea- 
thered basalt and andesite rocks. Slopes are 3 to 50 per- 
cent, The annual precipitation is 70 to 100 inches. The 
mean annual air temperature is about 47° F., and the 
frost-free season is 125 to 140 days, Elevations range 
from 400 to 2,700 feet. 

Tn a representative profile, the surface layer is cobbly 
silt loam, about 16 inches thick. It is very dark brown 
in the upper part and dark brown in the lower part. 
The underlying material, to a depth of 34 inches, is 
dark-brown gravelly and very gravelly silt loam. At a 
depth of 34 inches is weathered, shattered rock. The soil 
is strongly acid to very strongly acid throughout the 
profile. 

The principal vegetation is Douglas-fir, western hem- 
lock, biglenf maple, red alder, silver fir, and willow and 
an understory of vine maple, salmonberry, red and blue 
huckleberry, salal, swordfern, and bracken. 

These soils are used for timber production and wild- 
life habitat. 

The Loper soils in the Cowlitz Area are mapped with 
Bear Prairie soils. 

Loper-Bear Prairie complex, 3 to 15 percent slopes 
(LbC).—This complex is in large, irregularly shaped tracts 
on broad ridgetops, toe slopes, and mountainsides. It is 
about 50 percent Loper cobbly silt loam and 40 percent 
Bear Prairie silt loam. 

The Bear Prairie soil is described under the heading 
“Bear Prairie Series.” 

Representative profile of Loper soil in an area of the 
Loper-Bear Prairie complex, in woodland, approxi- 
mately 25 miles northwest of Kelso on the northwest: 


end of Hemlock Ridge. About 250 feet south on loggin 
road from Road No. 820, at a point 750 feet north an 
500 feet west of the southeast corner of sec. 21, T. 10 
N., R. 4 W.: 


Al1—O to 8 inches, very dark brown (10YR 2/2) cobbly silt 
loam, dark reddish brown (5YR 3/2) when dry; 
moderate, fine and very fine, granular structure; 
soft, very friable, nonsticky, nonplastic; many very 
fine, fine, and medium and few coarse roots; few 
shot; strongly acid; clear, wavy boundary. 1 to 9 
inehes thick. 
to 16 inches, dark-brown (7.5YR 3/4) cobbly silt 
loam, dark brown (7.5YR 4/4) when dry; moder- 
ate, fine and medium, granular structure; slightly 
hard, very friable, nonsticky, slightly plastic; many 
fine and very fine and few coarse and medium roots; 
few shot; very strongly acid; gradual, wavy bound- 
ary. 4 to 20 inches thick. 

B2—16 to 27 inches, dark-brown (7.5YR 3/4) gravelly silt 
loam, dark brown (7.5YR 4/4) when dry; moderate, 
fine and very fine, subangular blocky structure; 
slightly hard, friable, slightly sticky, slightly plas- 
tic; common very fine and fine, few medium, and 
very few coarse roots: very thin patchy clay films 
on rocks; many angular pebbles and cobblestones; 
very strongly acid; gradual, wavy boundary. 4 to 
24 inches thick. 

Ci—27 to 34 inches, dark-brown (10YR 4/3) very gravelly 
silt loam, dark brown (7.5YR 3/2) when dry; ma's- 
sive; slightly hard, firm, slightly sticky, slightly 
plastic; common very fine and fine, few medium, and 
very few coarse roots; about 60 pereent angular 
gravel and cobblestones, weathered gravel can be 
broken into subangular blocks; very strongly acid; 
gradual, wavy boundary. 5 to 35 inches thick. 

R—34 inches, shattered weathered rock; can be readily cut 
with a knife, 


The hue for both moist and dry soil throughout the profile 
ranges from 7.5YR to 10¥R. The Al horizon ranges from 
2 to 3 in value and from 1 to 3 in chroma. The B2 horizon 
ranges from 3 to 4 in value and from 8 to 5 in chroma. The B2 
horizon ranges from gravelly loam to gravelly light silty clay 
loam and is 15 to 50 percent gravel and cobblestone. 

Included in mapping are areas of Rock Jand, small 
areas where the slope is less than 3 percent or more 
than 15 percent, and small areas of soils that have a 
sandy subsoil. 

The Loper and Bear Prairie soils are moderately per- 
meable. The Loper soil holds about 5 inches of water 
that plants can use and the Bear Prairie soil more than 
10 inches. Surface runoff is slow to medium, and the 
hazard of erosion is slight to moderate. 

This unit is used for timber (fig. 9) and wildlife 
habitat. Capability unit I[[Ie-8; woodland group 38d4; 
wildlife group 8. 

Loper-Bear Prairie complex, 15 to 30 percent slopes 
(LbD).-This complex oceurs as large tracts on mountain- 
sides and hills. It is about 50 percent Loper cobbly silt 
loam and 40 percent Bear Prairie silt, loam. Generally 
the thickness of the surface layer of both soils ranges 
from about 7 inches in the upper fourth of the slope to 
about 22 inches in the Jower fourth. 

Included in mapping are small areas where erosion 
has removed much or all of the original surface layer. 
Also included are small areas where the slope is either 
less than 15 percent or more than 30 percent. 

Surface runoff is medium to rapid, and the hazard 
of erosion is moderate to severe. 

This complex is used to produce timber. Capability 
unit IVe-2; woodland group 3d4; wildlife group 8. 


A12—8 
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Figure 9—Road cut in Loper-Bear Prairie complex, 3 to 15 percent slopes. Areas of this mapping unit are used for timber production. 


Loper-Bear Prairie complex, 30 to 50 percent slopes 
{LbE}.—This complex occurs as large tracts on mountain- 
sides. It is about 50 percent Loper cobbly silt loam and 
40 percent Bear Prairie silt loam. Generally the thick- 
ness of the surface layer is about 7 inches, but it ranges 
from about 2 to 7 inches in the upper fourth of the slope 
to about 12 to 22 inches in the lower fourth. 

Included in mapping are small areas where erosion 
has removed the entire original surface layer. Also in- 
cluded are small areas where the slope is less than 30 
percent and other areas where it is more than 50 percent. 

Surface runoff is very rapid, and the hazard of ero- 
sion is very severe. 

This complex is used to produce timber. Capability 
unit VIe-1; woodland.group 3d4; wildlife group 8. 


Loper-Bear Prairie complex, 8 to 30 percent slopes, 
eroded (lbD2)—This complex occurs as large tracts on 
broad ridges, mountainsides, and hills. It is about 50 
percent Loper cobbly silt loam and 40 percent Bear 
Prairie silt loam. It is similar to Loper-Bear Prairie 
complex, 3 to 15 percent slopes, but 50 to 75 percent 
of its original surface layer has been removed by ero- 
sion. Generally the surface layer is about 8 inches thick, 
but it ranges from 38 inches m the upper fourth of the 
slope to about 11 inches in the lower fourth. 

Included in mapping are small areas that are only 
slightly eroded, small areas where the slope is either 
more than 80 percent or less than 8 percent, and areas 
where erosion has exposed the subsoil. 

Surface runoff is medium to rapid, and the hazard of 
erosion is severe. 

This complex is used to produce timber. Capability 
unit [Ve-2; woodland group 3d4; wildlife group 8. 


COWLITZ AREA, WASHINGTON 27 


Made Land 


Made land (Md) consists of dikes in long, narrow areas 
on flood plains of the major rivers. It is about 10 to 25 
feet above the bottom land. The material is a mixture of 
poorly sorted sand, gravel, clay, and large stones. In 
places much of the material is sand that has been 
pumped in from dredging operations in the major rivers. 

Made land protects the river bottom lands from seas- 
onal flooding. It has very little value for farming. In 
places it is seeded to grasses and legumes for protec- 
tion against erosion. Capability unit VITIs-1; not placed 
in a woodland group or wildlife group. 


Mart Series 


The Mart series consists of well-drained soils that 
formed in deeply weathered, basic volcanic material on 
uplands. Slopes are 0 to 50 percent. The annual precipi- 
tation is 40 to 75 inches. ‘The mean annual air tempera- 
ture is about 51° F., and the frost-free season is 165 to 
180 days. Elevations range from 50 to 2,000 feet. 

In a representative profile, the surface layer is very 
dark brown and very dark grayish-brown silt loam about 
7 inches thick. The subsoil, to a depth of about 42 inches, 
is dark-brown silty clay loam. The substratum is dark- 
brown very gravelly silty clay loam. The soil is slightly 
acid to very strongly acid throughout the profile. _ 

Vegetation is chiefly Douglas-fir, red alder, white fir, 
and western redcedar and an understory of salal, cas- 
cara, ocean spray, bracken, and vine maple. 

Mart soils are used primarily for timber production. 
Cleared areas are used for small grain, hay, and pasture. 

Mart silt loam, 20 to 30 percent slopes (MrD).—This 
soil is in large tracts on mountainsides and in the foot- 
hills. 

Representative profile of Mart silt loam, wooded, ap- 
proximately 6.2 miles northeast of Woodland and 60 
feet west of Little Kalama River Road. About 250 feet 
west and 375 feet south of the center of sec. 84, T. 6 N., 
R.1E.: 

Ai1—0 to 2 inches, very dark brown (10YR 2/2) silt loam, 
dark grayish brown (10YR°4/2) when dry; weak, 
fine, granular structure; slightly hard, friable, non- 
sticky, nonplastic; many fine and medium and few 
coarse roots; common fine shot; few fine pebbles 
less than 10 millimeters in diameter; slightly acid; 
clear, smooth boundary. 1 to 3 inches thick. 

A12—2 to 7 inches, very dark grayish-brown (10YR 3/2) silt 
loam, dark grayish brown (10YR 4/2) when dry; 


moderate, fine and very fine, subangular blocky 
structure; slightly hard, friable, nonsticky, non- 
plastic; many fine and medium and few coarse 


roots; common fine shot; few fine pebbles less than 
10 millimeters in diameter; medium acid; clear, 
smooth boundary. 4 to 9 inches thick. 

Bi—7 to 20 inches, dark-brown (7.5YR 3/2) light silty clay 
loam, dark brown (10YR 4/3) when dry; moderate, 
fine and very fine, subangular blocky structure; 
slightly hard, friable, slightly sticky, slightly plas- 
tic; many fine and medium roots; few fine tubular 
pores; few thin clay films in pores and on peds; 
common fine shot; few fine pebbles less than 10 
millimeters in diameter; medium acid; clear, smooth 
boundary. 1 to 15 inches thick. 

B2t—20 to 42 inches, dark-brown (7.5YR 3/2) silty clay 
loam, brown (7.5¥YR 5/2) when dry; moderate, fine, 
subangular blocky structure; hard, firm, sticky, 
Plastic; common fine and medium roots to a depth 


of 30 inches, and few fine roots between depths of 
80 and 42 inches; common fine tubular pores; few, 
thin, patchy clay films on peds and im pores; com- 
mon fine shot; few fine pebbles 10 to 25 millimeters 
in diameter; strongly acid; diffuse, wavy boundary. 
15 to 28 inches thick, 

C—42 to 60 inches, dark-brown (7.5YR 4/2) very gravelly 
silty clay loam, brown (7.5YR 5/2) when dry; mas- 
sive; very hard, very firm, sticky, plastic; few fine 
roots to a depth of 53 inches and none below; com- 
mon moderately thick clay film on gravel; many 
angular pebbles and cobblestones ranging from 2 
to 8 inches in diameter; very strongly acid. 


Color of the Al horizon ranges from 2 to 3 in value and 
chroma. The B1 and B2t horizons range from 2 to 4 in value 
and from 2 to 3 in chroma in hues of 10YR and 7.5YR. Depth 
to fractured and partially weathered bedrock ranges from 
40 inches to more than 72 inches. The A horizon ranges from 
silt loam to silty clay loam and is gravelly in places. Angular 
gravel oceurs throughout some profiles. 

Included in mapping are small areas of soils that 
have a tough clay subsoil at a depth of about 30 inches 
and small areas where slopes are either more than 30 
percent or less than 20 percent. 

This Mart soil has moderately slow permeability and 
holds about 7 to 10 inches of water that plants can use. 
Surface runoff is medium to rapid, and the hazard of 
erosion is moderate to severe. 

This soil is used for timber. Capability unit IVe-1; 
woodland group 208; wildlife group 7. 

Mart silt loam, 0 to 8 percent slopes (Mr8).—This soil 
is on broad ridgetops and in the low foothills. 

Included in mapping are small areas where the sub- 
soil is dark reddish brown and areas where slopes are 
more than 8 percent. 

Surface runoff is slow, and the hazard of erosion is 
slight. 

This soil is used to produce timber, hay, pasture, and 
small grain. Capability unit Ile-2; woodland group 
203; wildlife group 4. 

Mart silt loam, 8 to 20 percent slopes (MrC).—This 
soil is near the edges of broad ridgetops and on foothills. 

Included in mapping are small areas where the sub- 
soil is dark reddish brown and areas where the slope is 
either more than 20 percent or less than 8 percent. 

Surface runoff is medium, and the hazard of erosion 
is moderate. 

This soil is used to produce timber, hay, pasture, and 
small grain. Capability unit I[Ie-1; woodland group 
203; wildlife group 4. 

Mart silt leam, 30 to 50 percent slopes (MrE).—This 
soil is in large tracts on mountainsides. 

Included in mapping are small areas where the slope 
is less than 30 percent and more than 50 percent. 

Surface runoff is rapid, and the hazard of erosion is 
severe, 

This soil is used to produce timber. Capability unit 
ViIe-1; woodland group 2r1; wildlife group 7. 


McBee Series 


The McBee series consists of moderately well drained 
soils that formed on terraces in old alluvium from shale, 
sandstone, and basalt material. Slopes are 0 to 3 per- 
cent. The annual precipitation is 50 to 70 inches. The 
mean annual air temperature is about 50° F., and the 
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frost-free season is 165 to 180 days. Elevations range 
from 275 to 450 feet. 

In a representative profile, the surface layer is silty 
clay about 13 inches thick. It is very dark brown in the 
upper part and dark brown in the lower part. The upper 
part of the subsoil to a depth of about 27 inches is 
dark-brown silty clay loam; the lower part to a depth 
of 60 inches is brown, distinctly mottled silty clay loam. 
The soil is very strongly acid to medium acid through- 
out the profile. 

The McBee soils in the Cowlitz Area have an A 
horizon 10 to 20 inches thick and a strongly acid or 
very strongly acid B horizon. These soils are outside 
the range detined for the series, but this difference does 
not alter their usefulness or behavior. 

Vegetation is mixed coniferous and deciduous forest. 

The principal use is for woodland, but some cleared 
fields are used for hay and pasture. 

McBee silty clay (Mb}.—This soil is on terraces 20 to 70 
feet above the flood plains. Tracts are moderate in size 
and irregular in shape. Slopes are dominantly 2 to 3 
percent. 

Representative profile of McBee silty clay, in wood- 
land, about two-thirds of a mile north of Ryderwood 
ab a point about 100 feet south of logging road, 450 
feet cast of State Highway No. IP and 500 feet south 
of the Lewis County line. About 2,250 feet west and 
500 feet south of the northeast corner of sec. 3, T. 10 
N., R. 38 W.: 


O1—1 inch to 0, needles, twigs, leaves, and mosses in early 
stages of decomposition; abrupt, smooth boundary. 
¥% to 1% inches thick. 

Al1—O to 5 inches, very dark brown (10¥R 2/2) silty clay, 
dark grayish brown (10YR 4/2) when dry; strong, 
medium, granular structure; hard, friable, sticky, 
very plastic; many coarse, medium, and fine roots ; 
common fine interstitial pores; a few soft pebbles 
4 to 7 millimeters in diameter; medium acid; 
gradual, wavy boundary. 4 to 7 inches thick. 

A12—5 to 18 inches, dark-brown (10YR 3/8) silty clay, brown 
(10YR 5/3) when dry; moderate, medium, granular 
and moderate, fine, subangular blocky structure; very 
hard, friable, sticky, very plastic; many coarse, 
medium, and fine roots; common fine and few coarse 
tubular pores; a few soft pebbles 4 to 7 millimeters 
in diameter; medium acid; gradual, wavy boundary. 
6 to 11 inches thick. 

‘B21—13 to 27 inches, dark-brown (10YR 3/4) silty clay loam, 
yellowish brown (10YR 5/4) when dry; weak, 
medium, prismatie and moderate, fine, subangular 
blocky structure; hard, friable, sticky, plastic; few 
coarse and common medium and fine roots; common 
fine tubular pores; thin patchy clay films in pores 
and on peds; a few soft pebbles 4 to 7 millimeters 
in diameter; very strongly acid; gradual, wavy 
boundary. 10 to 19 inches thick. 

B22—27 to 60 inches, brown (10YR 4/3) silty clay loam, light 
yellowish brown (10YR 6/4) when dry ; weak, coarse, 
prismatic and moderate, fine, subangular blocky 
structure; hard, friable to firm, sticky, plastic; few 
fine and medium roots; many fine and few coarse 
tubular pores; thin patchy clay films in pores and on 
peds; a few soft pebbles 4 to 7 millimeters in di- 
ameter; many, medium, distinct, dark grayish-brown 
(10YR 4/2) and dark-brown (7.5YR 4/4) mottles; 
light yellowish brown (10¥R 6/4) and yellowish 
brown (10YR 5/6) when dry; strongly acid. 


Depth to mottles in the B2 horizon ranges from 20 to 30 
finches. Where this sofl is cultivated, the structure of the Al 
horizon may be moderate, medium, subangular blocky. 


Included in mapping are small areas where mottles 


are at a depth of 18 to 20 inches, areas where the slope 
is more than 4 percent, and small areas where the sur- 
face layer is silty clay loam or heavy silt loam. The 
surface layer has iron shot in some places. 

This McBee soil is moderately slowly permeable and 
holds more than 10 inches of water that plants can use. 
Surface runoff is slow, and the hazard of erosion is 
slight. There is a seasonal water table at a depth of 
2 to 5 feet. 

Timber production, hay, and pasture are the prin- 
cipal uses of this soil. Capability unit IIw-1; woodland 
group 3d2; wildlife group 1. 


Minniece Series 


The Minniece series consists of somewhat poorly 
drained soils that formed on terraces in old sediment of 
mixed origin. Slopes are 0 to 25 percent. The annual 
precipitation is 50 to 60 inches. The mean annual air 
temperature is about 50° F., and the frost-free season 
is 165 to 180 days. Elevations range from 60 to 400 fect. 

In a representative profile, the surface layer is very 
dark brown and very dark grayish-brown heavy silt 
loam about 13 inches thick. The subsoil is grayish-brown 
silty clay to a depth of 42 inches. Below a depth of 42 
inches is dark grayish-brown silty clay loam. Below a 
depth of 18 inches, the soil is mottled and has man- 
ganese concretions and stains. It is very strongly acid 
to strongly acid throughout the profile. 

Vegetation is mostly Douglas-fir, western redcedar, 
Oregon ash, red alder, vine maple, and. sedges. 

The soils are used mainly for woodland. The prin- 
cipal farm use is hay and pasture. 

Minniece silt loam, 0 to 8 percent slopes (Mi8).—This 
soil is in large tracts on terraces. Depressions are com- 
mon. Slopes are dominantly 3 to 5 percent. 

Representative profile of a Minniece silt loam, in 
woodland, in Barnes State Park, 0.2 of a mile south of 
the Lewis County line, 175 feet west of old U.S. High- 
way No. 99, and 5 miles north of junction of old U.S. 
Highway No. 99 and new U.S. Highway No. 99, just 
north of the Toutle River Bridge. 875 feet south and 
670 feet west of the northeast corner of sec. 8, T. 10 N., 
R. 2 W.: 

A11—0 to 2 inches, very dark brown (10Y¥R 2/2) silt loam, 
grayish brown (10YR 5/2) when dry; moderate 
medium and strong, medium, granular structure; 
slightly hard, friable, sticky, slightly plastic; many 
fine, medium, and coarse roots; few fine shot; a few 
pebbles % to 1% inches in diameter; strongly acid; 
abrupt, wavy boundary. 2 to 3 inches thick. 

A12—2 to 13 inches, very dark grayish-brown (10YR 3/2) 
heavy silt loam, grayish brown (10¥R 5/2) when 
dry; moderate fine and moderate, medium, subangu- 
jar blocky structure; hard, friable, sticky, slightly 
plastic; many fine, medium, and coarse roots; com- 
mon medium and few coarse tubular pores; o few 
pebbles % to 1% inches in diameter; very strongly 
acid; abrupt, wavy boundary. 10 to 12 inches thick. 

B21ltg—13 to 20 inches, grayish-brown (2.5¥ 5/2) light silty 
clay, light gray (2.5Y 7/2) when dry; moderate fine 
and moderate, medium, subangular blocky structure; 
hard, very firm, very sticky, plastic; common fine and 
medium roots; many very fine and few medium tubu- 
lar pores; thin patchy clay films in pores and on 
peds; many, medium, distinct, strong-brown (7.5YR 
5/8) and yellowish-red (5YR 5/6) mottles; common, 
medium, black manganese dioxide concretions and 
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stains; a few pebbles 144 to 14% inches in diameter; 
strongly acid; clear, wavy boundary. 7 to 9 inches 
thiek. 

B22tg—20 to 80 inches, grayish-brown (10YR 5/2) silty clay, 
light gray (10¥R 7/2) when dry; moderate, medium, 
prismatic and moderate, fine, subangular blocky struc- 
ture; very hard, very firm, very sticky, plastic; com- 
mon fine roots; few very fine, common, medium and 
few coarse tubular pores; very thick continuous clay 
films in pores and on peds; many, medium, distinct, 
yellowish-red (5Y¥R 4/8) mottles; common, medium, 
black manganese dioxide concretions and stains; a 
few pebbles 4% to 1% inches in diameter; strongly 
neid; clear, wavy bounday. 9 to 11 inches thick. 

B23tg—30 to 42 inches, grayish-brown (10YR 5/2) silty clay, 
light gray (10YR 7/1) when dry; moderate, medium, 
prismatic and moderate, fine and medium, subangular 
blocky structure; very hard, firm, very sticky, plastic; 
common fine roots; very thick continuous clay films 
in pores and on peds; common very fine, few medium, 
and few coarse tubular pores; many, medium, dis- 
tinct, grayish-brown (25Y 5/2) and strong-brown 
(75Y¥R 5/6) mottles; few, fine, black manganese 
dioxide concretions and stains; a few pebbles % to 
14, inches in diameter; strongly acid; abrupt, wavy 
boundary. 8 to 15 inches thick. 

B24te—42 to 60 inches, dark grayish-brown (10YR 4/2) heavy 
silty clay loam, grayish brown (10YR 5/2) when dry; 
moderate, coarse, prismatic and moderate, medium, 
subangular blocky structure; very hard, friable, 
sticky, plastic; few fine roots; many fine, few 
medium, and few very coarse tubular pores; thick, 
continuous, dark grayish-brown (10YR 4/2) clay 
film, dark brown (7.5YR 4/2) when dry; common, 
fine, prominent, yellowish-red (SYR 4/6) and light 
brownish-gray (2.5Y¥R 6/2) mottles; a trace of black 
manganese dioxide stains; strongly acid; abrupt, 
wavy boundary. 16 to 23 inches thick. 


The Ai horizon ranges from silt loam to silty clay loam. 
Color ranges from 2 to 3 in value and from 1 to 8 in chroma. 
The B2tg horizon ranges from 1 to 2 in chroma. 

This soil is very slowly permeable and holds about 
5 to 7 inches of water that plants can use. Surface run- 
off is very slow to slow, and the hazard of erosion is 
none to slight. A seasonal water table is commonly at 
a depth of 1 to 2 feet. 

This soil is used mainly for timber production. Pre- 
cautions should be taken to protect trees from tipover. 
The principal farming use is hay and pasture. Capability 
unit TTIw-1; woodland group 3d2; wildlife group 1. 

Minniece silt loam, 8 to 25 percent slopes (MiC).—This 
soil is similar to Minniece silt loam, 0 to 8 percent 
slopes, but it has better surface drainage. In most 
places depth to mottles is about 25 inches. 

Included in mapping are small areas of moderately 
well drained soils and areas where the slope is less than 
8 percent. 

Surface runoff is medium to rapid and the hazard of 
erosion is moderate to severe. 

This soil is used mainly for timber production. Part 
of the acreage is in hay and pasture. Capability unit 
IVe-4; woodland group 3d2; wildlife group 3. 


Minniece Series, Loamy Variant 


The loamy variant of the Minniece series is a some- 
what poorly drained silt loam that formed in old allu- 
vium on terraces. Slopes are 0 to 3 percent. The annual 
precipitation is 50 to 60 inches. The mean annual air 
temperature is about 50° F., and the frost-free season 
is 165 to 180 days. Elevations are from 300 to 400 feet. 


In a representative profile, the surface layer, about 
12 inches thick, is dark-gray heavy silt loam in the 
upper part and gray silty clay loam in the lower part. 
The subsoil, to a depth of 47 inches, is gray silty clay 
loam and sandy clay loam. Below a depth of 47 inches 
the soil is grayish-brown sandy clay loam and _ coarse 
sandy loam, The soil is medium acid to strongly acid 
throughout the profile. Below a depth of 7 inches it is 
prominently and distinctly mottled. 

Vegetation is Douglas-fir, Oregon ash, western red- 
cedar, red alder, willow, and black cottonwood. 

Minniece soils are used primarily for timber produc- 
tion, but some areas are cleared and used for hay and 
pasture. 

Minniece silt loam, loamy variant, 0 to 3 percent 
slopes (MvA).—This soil occurs as moderately large tracts 
on terraces. Depressions are common. Slopes are dom- 
inantly 0 to 2 percent. 

Representative profile of a Minniece silt loam, loamy 
variant, in woodland, approximately 6.4 miles northeast 
of Castle Rock and 165 feet east and 115 feet south on 
old logging spur road. About 1,700 feet south and 340 
feet east of the northwest corner of sec. 9, T. 10 N., 
R. 1 W.: 


Allg—0O to 7 inches, dark-gray (10YR 4/1) heavy silt loam, 
light gray (10¥R 6/1) when dry; strong, fine and 
medium, subangular blocky structure; hard, friable, 
slightly sticky, slightly plastic; many fine, medinm, 
and coarse roots; many fine interstitial pores; 
medium acid; clear, smooth boundary. 5 to 8 inches 
thick. 

Al2g—7 to 12 inches, gray (10YR 5/1) silty clay loam, light 
gray (10YR 6/1) when dry; strong, fine and medium, 
subangular blocky structure; hard, friable, sticky, 
plastic; many fine, medium, and coarse roots; com- 
mon fine and few coarse tubular pores and many fine 
interstitial pores; common, fine, distinct, reddish- 
brown (5YR 4/4) motiles, strong brown (7.5YR 
5/6) when dry; medium acid; clear, smooth bound- 
ary. 4 to 6 inches thick. 

B21g—12 to 17 inches, gray (5Y 5/1) silty clay loam, light 
gray (10YR 6/1) when dry; moderate, medium, sub- 
angular blocky structure; hard, firm, sticky, plastic; 
common fine and medium roots; many fine and few 
medium tubular pores; few, thin, patchy clay films 
in some pores; many, medium, prominent, reddish- 
brown (5YR 4/4) motties, strong brown (7.5YR 5/6) 
when dry; medium acid; clear, smooth boundary. 
4 to 6 inches thick. 

ITB22tg—17 to 37 inches, gray (5¥ 5/1) light sandy clay 
loam, light gray (10YR 7/1) when dry; moderate, 
coarse, prismatic structure; hard, firm, slightly sticky, 
slightly plastic; few fine roots; many fine, common 
medium, and few coarse tubular pores; few, thin, 
patchy clay films in pores; many, coarse, prominent, 
reddish-brown (5YR 4/4) mottles, yellowish red (6BYR 
4/6) and red (2.5YR 4/8) when dry; strongly acid; 
clear, smooth boundary. 18 to 20 inches thick. 

IIB23tg—87 to 47 inches, gray (5Y 5/1) sandy clay loam, 
light gray (10YR 6/1) when dry; moderate, coarse, 
prismatic and moderate, medium, subangular blocky 
structure; hard, firm, sticky, very plastic; few fine 
roots; many fine and medium tubular pores; few 
patchy clay films in some pores; many, medium, 
prominent, reddish-brown (5YR 4/4) mottles, yellow- 
ish red (5YR 4/6, 4/8) when dry; medium acid; clear, 
smooth boundary. 8 to 11 inches thick. 

TIC1g—47 to 56 inches, grayish-brown (2.5Y 5/2) light sandy 
clay loam, light gray (1OYR 7/2) when dry; massive; 
very hard, friable, sticky, nonplastic; few fine roots; 
common fine and few medium tubular pores; few 
clay films in pores; common, medium, prominent, 
reddish-brown (5YR 4/4) mottles, yellowish red 
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(BYR 5/6) and strong brown (7.5YR 5/6) when dry; 
strongly acid; clear, smooth boundary. 8 to 10 inches 
thick. 

TIIC2g—56 to 62 inches, grayish-brown (25Y 5/2) coarse 
sandy loam, light brownish gray (10YR 6/2) when 
dry; massive; hard, very friable, nonsticky, non- 
plastic ; few fine roots; common fine, common medium, 
and few coarse tubular pores and many fine inter- 
stitial pores; many, medium, distinct, dark-brown 
(7.5YR 4/4) mottles, yellowish red (5YR 5/6) when 
dry; medium acid. 

In the Al horizon value is 4 to 5 and chroma is 1 to 2. 

In the B horizon value is 4 to 5, chroma is 1 to 2, and hues 

are BY and 2.5Y. Mottling in the B horizon ranges from 

distinct to prominent. Depth to coarse sandy loam ranges 
from 40 to 60 inches. 

Included in mapping are small areas of soils that are 
moderately well drained and in places free of mottles 
in the uppermost 12 inches. Also inclided are some 
poorly drained soils in depressions that are mottled to 
the surface in places. 

This Minniece soil is slowly permeable and holds about 
8 to 10 inches of water that plants can use. Surface run- 
off is very slow to slow, and there is little or no hazard 
of erosion. | a ; : 

The principal use of this soil is for timber production. 
Some areas have been cleared for hay and pasture. 
Capability unit IlTw-1; woodland group 3d2; wildlife 


group 3. 


Newberg Series 


The Newberg series consists of well-drained fine sandy 
loams and silt loams on flood plains of the large streams. 
These soils formed in mixed sediment from basic and 
acid igneous rocks. Slopes are 0 to 3 percent. The annual 
precipitation is 38 to 60 inches. The mean annual air 
temperature is about 52° F., and the frost-free season 
is 165 to 195 days. Elevations range from 10 to 50 feet. 

In a representative profile, the surface layer is very 
dark grayish-brown fine sandy loam to a depth of about 
25 inches. Below the surface layer, to a depth of 60 
inches, is very dark grayish-brown and dark-brown, 
stratified fine sandy loam, loamy sand, and silt loam. 
The soil is medium acid to neutral throughout the pro- 
file. 

The Newberg soils in the Cowlitz Area have an A 
horizon that is 20 to 28 inches thick, which is outside 
the range defined for the series. This difference, how- 
ever, does not alter usefulness and behavior. 

Vegetation is black cottonwood, Oregon white oak, 
bigleaf maple, Douglas-fir, willow, and native grasses. 

Newberg soils are used for a variety of truck crops, 
and for hay, pasture, bulbs, strawberries, and cane fruit. 

Newberg fine sandy loam (Ne).—This soil is on flood 
plains of large streams. Tracts are large and irregularly 
shaped. Slopes are dominantly 1 to 2 percent. 

Representative profile of Newberg fine sandy loam, 
in a pasture, approximately 6.7 miles north of Kelso, 
3.5 miles south of Castle Rock, and about one-half mile 
west of the old Pacific Highway. 250 feet east and 250 
feet south of the center of sec. 26, T. 9 N., R. 2 W.: 

Ap—O to 5 inches, very dark grayish-brown (10YR 3/2) fine 
sandy loam, dark brown (10Y¥R 4/8) when dry; 
moderate, medium and coarse, granular structure; 


slightly hard, friable, nonsticky, nonplastic; many 
fine and medium roots; many fine interstitial pores; 


medium acid; gradual, smooth boundary. 4 to 7 inches 
thick. 

All—5 to 18 inches, very dark grayish-brown (10YR 3/2) 
fine sandy loam, brown (10YR‘5/3) when dry; weak 
very fine and weak, medium, subangular blocky struc- 
ture; soft, very friable, nonsticky, nonplastic; com- 
mon fine and medium roots; few fine, few medium, 
and few coarse tubular pores and many fine inter- 
stitial pores; neutral; clear, smooth boundary. 6 to 9 
inches thick. 

A12—18 to 25 inches, very dark grayish-brown (10YR 3/2) 
fine sandy loam, brown (10¥YR 5/3) when dry; 
massive; soft, very friable, nonsticky, nonplastic ; few 
fine roots; few fine tubnlar pores and many fine 
interstitial pores; neutral; clear, smooth boundary. 
8 to 18 inches thick. 

C1—25 to 33 inches, very dark grayish-brown (10YR 3/2) 
stratified loamy sand and fine sand, grayish brown 
(10Y¥R 5/2) when dry; single grain; loose, nonsticky, 
nonplastic; few fine roots; few fine tubular pores and 
many fine interstitial pores; few fine pumice grains; 
neutral; abrupt, smooth boundary. 7 to 9 inches thick. 

C2—33 to 48 inches, dark-brown (10YR 8/8) light silt loam, 
brown (10YR 5/3) when dry; weak, medium, sub- 
angular blocky structure to massive; soft, friable, 
nonsticky, nonplastic; few fine roots; common fine 
tubular pores and many fine interstitial pores; neu- 
tral; clear, smooth boundary. 8 to 11 inches thick. 

C8—43 to 60 inches, dark-browwn (10YR 8/3) fine sandy loam, 
brown (10YR 5/8) when dry; common, medium. 
faint, dark grayish-brown (10YR 4/2) and few, fine, 
prominent, yellowish-red (5YR 4/6) mottles; mas- 
sive; soft, very friable, nonsticky, nonplastic; few 
fine roots to a depth of 58 inches; few very fine 
tubular pores and many fine interstitial pores; 
neutral. 


Color value and chroma of the Al horizon range from 
© to 3. Texture below the A horizon is mostly fine sandy 
loam, but lenses of silt loam, loamy sand, and fine sand occur 
at variable depths in variable thicknesses. In places, the 
lower part of the C horizon is free of mottles. Color of the 
C horizon ranges in value from 8 to 4 and in chroma from 
1 to 3. 

The soil is stratified and the sequence of horizons is 
not always the same. In places there is no mottling in 
the lower profile if there is no high seasonal water 
table. 

Included in mapping are small areas where the sur- 
face Jayer is a silt loam or loamy sand and small areas 
where silt loam extends to a depth of 80 inches. 

This Newberg soil has moderately rapid permeability 
and holds about 8 inches of water that plants can use. 
Surface runoff is very slow, and the hazard of erosion 
is none to slight. The soil is subject to flooding in a few 
places where it is not diked. 

This soil is used for truck crops, hay, pasture, bulbs, 
strawberries, and cane fruit. Capability wit I-1; wild- 
life group 2; not placed in a woodland group. 


Newberg Series, Silty Variant 


The silty variant of the Newberg series is a somewhat 
poorly drained soil that formed in alluvium on flood 
plains of the Cowlitz, Columbia, Kalama and Lewis 
Rivers. It is an important farming soil on the bottom 
land near Woodland. Slopes are 0 to 8 percent. The 
annual precipitation is 38 to 50 inches. The mean an- 
nual air temperature is about 52° F., and the frost-free 
season is 165 to 190 days. Elevations are less than 25 


feet. 
This soil is stratified and characteristically has 
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very dark horizons and grayish, rock-flour horizons in 
irregular sequence. 

In a representative profile very dark grayish-brown 
silt loam extends to a depth of 12 inches. It is faintly 
mottled in the lower part. At a depth of 12 to 15 inches 
is a layer of light brownish-gray silt. At a depth of 15 
to 24 inches is black silt loam. Between depths of 24 
to 62 inches are layers of gray, dark-gray, light brown- 
ish-gray, grayish-brown, and dark-brown loamy fine 
sand, sandy Joam, and silt loam. All are prominently 
and distinctly mottled below a depth of 80 inches. The 
soil is strongly acid to neutral throughout the profile. 

Vegetation is mostly black cottonwood. 

Most of the acreage is used for truck crops, hay, and 
pasture. 

Newberg silt loam, silty variant (Nw).—This soil is 
in broad irregularly shaped tracts on flood plains of the 
major rivers. It is usually 1 to 2 feet higher in elevation 
than the associated Caples silt loam. Slopes are 0 to 8 
percent. 

Representative profile of Newberg silt loam, silty 
variant, in a pasture, 75 feet north of Dike Road, 0.6 of a 
mile west of Interstate Highway No. 5, and about 114 


miles northwest of Woodland. SW14SWYNEYSEY, 
sec. 11, T.5 N., BR. 1. W.: - ‘ . 


A1l1—0 to 4 inches, very dark grayish-brown (10YR 3/2) silt 
loam, grayish brown (10YR 5/2) when dry; moder- 
ate, fine, prismatic structure; hard, friable, slightly 
sticky, slightly plastic; many large, medium, and fine 
roots; medium acid; abrupt, wavy boundary. 4 to 5 
inches thick. 

A12—4 to 12 inches, very dark grayish-brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) when dry; 
few, fine, faint mottles; moderate, medium, prismatic 
structure parting to moderate, fine, subangular blocky 
and moderate, very fine, granular; hard, firm, slightly 
sticky, slightly plastic; many fine and medium roots; 
few, fine, faint, light yellowish-brown (10YR 6/4) 
mottles, very pale brown (10YR 7/4) when dry; 
strongly acid; abrupt, wavy boundary. 4 to 9 inches 
thick. 

IIC1—12 to 15 inches, light brownish-gray (10YR 6/2) silt, 
light gray (10X¥R 7/2) when dry; massive; slightly 
hard, friable, nonsticky, nonplastic; common fine and 
medium roots; common fine tubular pores; common, 
fine, distinct, strong-brown (7.65YR 5/6) mottles, 
strong brown (7.5YR 5/6) when dry; slightly acid; 
abrupt, wavy boundary. 2 to 4 inches thick. 

IITA1b—15 to 24 inches, black (10YR 2/1) silt loam, gray 
(10¥R 5/1) when dry; strong, coarse, prismatic 
structure; hard, firm, slightly sticky, slightly plastic; 
common fine roots; common fine tubular pores; com- 
mon, fine, distinct, strong-brown (7.5YR 5/6) motitles, 
reddish yellow (7.5YR 6/6) when dry; medium acid; 
abrupt, wavy boundary. 9 to 18 inches thick. 

IVC1—24 to 26 inches, gray (10YR 5/1) loamy very fine sand, 
light gray (10YR 6/1) when dry; single grain; loose, 
nonsticky, nonplastic; common fine roots; 10 percent 
fine and medium gravel-sized fragments of volcanic 
ash which crush easily when moist or dry ; fragments 
have common, fine, distinct, strong-brown (7.5YR 
4/6) mottles, reddish yellow (7.5YR 6/6) on surface 
and interior when dry; slightly acid; abrupt, wavy 
boundary. % inch to 8 inches thick. 

VC2—26 to 30 inches, dark-gray (10YR 4/1) silt loam, gray 
(10YR 5/1) when dry; moderate, medium, prismatic 
structure; hard, friable, slightly sticky, slightly plas- 
tic; common fine roots; common very fine tubular 
pores, and common fine vesienlar pores: few, fine, 
faint mottles; slightly acid; clear, wavy boundary. 
4 to 8 inches thick. 

VIC3—30 to 41 inches, light brownish-gray (10YR 6/2) silt 
loam, white (10YR 8/2) when dry; moderate, coarse, 
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prismatic structure; very hard, firm, slightly sticky, 
plastic; few fine roots; common fine tubular pores; 
common, medium, distinct, strong-brown (7.5YR 5/6, 
5/8) and dark-red (2.5YR 3/6) mottles, brownish 
yellow (10YR 6/8), yellow (1OYR 8/6), and dark red 
(2.5YR 3/6) when dry, number of mottles increases 
in lower 3 inches of horizon; neutral; abrupt, wavy 
boundary. 10 to 16 inches thick. 

VIIC4——41 to 55 inches, grayish-brown (2.5Y 5/2) fine sandy 
loam, light brownish gray (10YR 6/2) when dry; 
massive; soft, friable, nonsticky, nonplastic; few fine 
roots; common medium tubular pores; many, moder- 
ate, distinct and few, coarse, distinct, dark reddish- 
brown (5YR 8/4) and reddish-brown (5YR 4/4) 
inottles, reddish brown (5Y¥R 4/4) and brown (7.5YR 
5/4) when dry; neutral; clear, wavy boundary. 13 to 
18 inches thick. 

VIIC5—55 to 62 inches, dark-brown (7.5YR 4/4) fine sandy 
loam, brown (7.5YR 5/4) when dry; massive; slightly 
hard, firm, nonsticky, nonplastic; few fine roots to 
a depth of 60 inches and none below; few fine and 
few coarse tubular pores; few, coarse, distinct, pale- 
red (2.5YR 6/2) and dark reddish-brown (2.5YR 3/4) 
mottles, white (2.5¥YR 8/2) and dark reddish brown 
(5YR 3/4) when dry; neutral; clear, wavy boundary. 
5 to 8 inches thick. 

Color of the Al horizon ranges from 2 to 8 in value and 
from 1 to 2 in chroma. Gray silt loam horizons and dark 
organic horizons occur throughout the profile at random 
depths. Color of the silt loam horizons ranges in hue from 
10YR to 5Y and in value from 4 to 8 Color of the dark 
organic horizons is black to very dark brown. In _ places, 
below a depth of 40 inches, the soil is underlain by coarse- 
textured material. Lenses of loamy sand or sand 1 inch to 
8 inches thick occur throughout the profile. 


The location of the grayish layer of silt Joam and 
the dark-colored layer varies and in places one or more 
layers of each is in the profile. In places this soil is 
underlain by sand below a depth of 40 inches. In other 
places distinct mottles are visible at a depth of about 
12 inches. 

This soil is moderately slowly permeable and holds 
more than 10 inches of water that plants can use. Sur- 
face runoff is very slow, and the hazard of erosion is 
none to slight. There is a seasonal water table at a 
depth of 1 to 2 feet. Unless diked, the soil is subject 
to flooding. 

Pasture, hay, small grain, peas, tomatoes, bulbs, corn, 
cabbage, carrots, and potatoes are the principal crops. 
Capability unit IIw-1; wildlife group 1; not placed in 
a woodland group. 


Olequa Series 


The Olequa series consists of well-drained soils that 
formed in old sediment derived from basalt, sandstone, 
and shale. These soils are on dissected terraces. Slopes 
are 0 to 50 percent. The annual precipitation is 50 to 60 
inches. The mean annual air temperature is about 50° F., 
and the frost-free season is 165 to 180 days. Elevations 
range from 100 to 1,200 feet. 

In a representative profile (fig. 10), the surface layer 
is very dark grayish-brown and dark-brown silt loam 
about 14 inches thick. The subsoil, to a depth of about 
43 inches, is dark-brown silty clay loam. The substratum 
to a depth of 72 inches or more is grayish-brown and 
dark yellowish-brown silt loam. The soil is medium acid 
and is distinctly and prominently mottled below a depth 
of 20 inches. 

Vegetation is Douglas-fir, red alder, western redcedar, 
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Figure 10.—Profile of Olequa silt loam, 0 to 8 percent slopes, Plant 
roots can penetrate to a depth of more than 5 feet in this well- 
drained soil. 


and bigleaf maple trees and an understory of vine maple- 


and bracken. 

Olequa soils are used for timber, pasture, hay, small 
grain, and cane fruit. 

Olequa silt loam, 0 to 8 percent slopes (Oe8).—This 
soil occurs as small to moderate sized tracts on ter- 
races. In most places slopes are 2 to 5 percent. 

Representative profile of Olequa silt, loam, in a brushy 
pasture, approximately 9.4 miles north of Castle Rock 
on West Side Highway, 450 feet cast of the highway, 
and 150 feet south of the Lewis County line. 1,800 feet 
east and 150 feet south of the northwest corner of sec. 4, 
T. 10 N., R. 2 W.: 


A11—0 to 5 inches, very dark grayish-brown (1OYR 3/2) silt 
loam, grayish brown (10YR 5/2) when dry; strong 
fine and moderate, fine, subangular blocky and mod- 
erate, fine, granular structure; slightly hard, friable, 
nonsticky, slightly plastic; many fine and medium 
roots; a few iron shot less than 8 millimeters in 
diameter; medium acid; clear, wavy boundary, 4 to 
6 inches thick. 

A12—5 to 14 inches, dark-brown (10YR 8/83) silt loam, brown 
(LOYR 5/8) when dry; moderate very fine, moderate 
tine, and strong, fine, subangular blocky structure; 
slightly hard, friable, slightly sticky, slightly plastic; 
many fine and medium roots; many fine and few 
medium tubular pores; common iron shot less than 
8 millimeters in diameter; medium acid; abrupt, 
wavy boundary. 8 to 10 inches thick. 

B2lt—14 to 20 inches, dark-brown (10YR 4/3) light silty 
clay loam, pale brown (1OYR 6/8) when dry; moder- 
ate fine and moderate, medium, subangular blocky 
structure; hard, friable, very Sticky, plastic; common 
fine roots; many fine, few medium, and few coarse 
tubular pores; few thin clay films on peds and in 
pores; common medium iron shot less than 8 milli- 
meters in diameter; medium acid; abrupt, wavy 
boundary. 6 to 8 inches thick. 

B22t—20 to 48 inches, dark-brown (10¥R 4/3) silty clay 
loam, pale brown (10YR 6/3) when dry; common, 
fine, faint and few, fine, prominent, yellowish-red 
(SYR 4/8) mottles, reddish yellow (7.5YR_ 6/6) 
when dry; weak, coarse, prismatic and moderate, 
medium and fine, subangular blocky structure; hard, 
firm, sticky, plastic; common fine roots to a depth of 
20 to 24 inches, few fine roots at depths between 24 
and 48 inches; many fine, common medium, and few 
course tubular pores; common thin clay film on peds 
and in pores, increasing to common moderately thick 
in lower part of horizon; few, fine, black manganese 
dioxide concretions and iron shot; medium acid; clear, 
wavy boundary. 21 to 26 inches thick. 

C1—43 to 59 inches, grayish-brown (10YR 5/2) silt loam, 
light gray (10YR 7/2) when dry; common, fine, faint, 
dark yellowish-brown (10YR 4/4) mottles, light yel- 
lowish brown (10Y¥R 6/4) when dry; common, 
medium, distinct, dark-brown (7.5YR 4/4) mottles, 
strong brown (7.5YR 5/6) when dry; massive; very 
hard, firm, slightly sticky, slightly plastic: few fine 
roots; common fine, common medium, and few coarse 
tubular pores; common thin clay films in pores; few, 
fine, black manganese dioxide concretions and iron 
shot; medium acid; clear, wavy boundary. 13 to 18 
inches thick. 

C2—59 to 72 inches, dark yellowish-brown (10YR 4/4) and 
grayish-brown (10YR 5/2) heavy silt loam, light 
yellowish brown (1OYR 6/4) and light gray (10YR 
7/2) when dry; comnion, fine, distinet, dark-brown 
(75YR 4/4) mottles, strong brown (7.5YR 5/6) 
when dry; massive; very hard, firm, slightly sticky, 
slightly plastic; many fine, many medium, and few 
coarse tubular pores; common moderately thick clay 
film on peds and in pores; few, fine, black (10¥R 
2/1) manganese concretions; medium acid. 


Colors in the B horizon range from 10YR to 7.5YR in hue, 
from 8 to 5 in value, and from 2 to 5 in chroma. Texture in 
the B horizon ranges from silt loam to silty clay loam. Re- 
action is dominantly medium, but ranges from slightly acid 
to very strongly acid. In places the B horizon is slightly 
brittle. In places there are no mottles. 

Tncluded in mapping are small areas of soils where 
the slope is 8 to 20 percent, small areas of moderately 
well drained soils, and small areas of soils that have a 
very firm lower subsoil and upper substratum. 

This Olequa soil has moderately slow permeability 
and holds more than 10 inches of water that plants 
can use. Surface runoff is slow, and the hazard of water 
erosion is slight. 

This soil is used for timber production and for hay, 
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pasture, small grain, and cane fruits. Capability unit 
IIe-1; woodland group 202; wildlife group 2. 

Olequa silt loam, 8 to 20 percent slopes (OcC).—This 
soil is on dissected terraces. It is similar to Olequa silt 
loam, 0 to 8 percent slopes, but it is generally free of 
mottles within a depth of 24 inches. 

Included in mapping are small areas where the slope 


is more than 20 percent and other areas where it is less. 


than 8 percent. 

Surface runoff is medium, and the hazard of erosion 
is moderate. 

This soil is used for timber production and for hay, 
pasture, small grain, and cane fruit. Capability unit 
TTIe-1; woodland group 202; wildlife group 2. 


. 
Olequa silt loam, 20 to 30 percent slopes (CeD) —This 


soil is on dissected terrace fronts. It resembles Olequa 
silt loam, 0 to 8 percent slopes, but it is generally free 
of mottles within a depth of 80 inches. 

Included in mapping are small areas where the slope 
is either more than 80 percent or less than 20 percent. 

Surface runoff is medium to rapid, and the hazard 
of erosion is moderate to severe. 

This soil is used for timber production. Capability 
unit [Ve-1; woodland group 202; wildlife group 7. 

Olequa silt loam, 30 to 50 percent slopes (OcE}.—This 
soil is similar to Olequa silt loam, 0 to 8 percent slopes, 
but it is generally free of mottles within a depth of 30 
inches. 

Included in mapping are small areas where the slope 
is either Jess than 80 percent or more than 50 percent. 

Surface runoff is rapid; the hazard of erosion is 
severe. 

This soil is used for timber production. Capability 
unit VIe-1; woodland group 2r1; wildlife group 7. 


Olequa Series, Moderately Well 
Drained Variant 


The Olequa series, moderately well drained variant, 
consists of silt loams that formed on the uplands in old 
sediment derived from basic igneous rocks overlain by 
windlaid material. Slopes are 8 to 15 percent. The 
annual precipitation is 45 to 55 inches. The mean air 
temperature is about 51° F., and the frost-free season 
is 165 to 180 days. Elevations range from 300 to 700 feet. 

In a representative profile (fig. 11), the soil to a depth 
of about 25 inches is dark-brown and dark yellowish- 
brown. silt loam. It is mottled below a depth of 20 inches. 
The subsoil is dark-brown silty clay loam to a depth 
of about 37 inches. At depths between 87 to 62 inches, 
the soil is dark-brown silty clay loam and silty clay and 
has many black manganese dioxide concretions and 
grayish-brown tongues that penetrate to a depth of 
about 48 inches. The soil is strongly acid throughout 
the profile. 

Vegetation is mainly Douglas-fir, red alder, western 
redcedar, salmonberry, bracken, and swordfern. 

The principal use of this soil is for timber, hay, pas- 
ture, and strawberries. 

Olequa silt loam, moderately well drained variant, 3 
to 8 percent slopes (O!8).—This soil is on broad _ridgetops. 
Areas are large and irregular in shape. Slopes are dom- 
inantly 5 to 7 percent. 

Representative profile of Olequa silt loam, moderately 


Figure 11—Profile of Olequa silt loam, moderately well drained 
variant, 3 to 8 percent slopes. Wind-laid silt loams overlie an old 
sedimentary deposit at a depth of about 25 inches, Prisms of the 
underlying soil are coated with grayish-brown and light-gray 
silt loam and light silty clay loam that is as much as three- 
fourths of an inch thick. 


well drained variant, in woodland, approximately 8 
miles northwest of Longview and about 75 feet north 
of Stella Road at a point about 0.9 mile northwest of 
the Stella-Wohl Road intersection. About 700 feet south 
and 2,600 feet east of the northwest corner of sec. 9, T. 
8 N., R. 8 W.: 


Al11—0 to 11 inches, dark-brown (10YR 3/8) silt loam, brown 
(10¥R 5/3) when dry; moderate, fine, granular stru- 
ture and moderate, fine, subangular blocky; slightly 
hard, very friable, nonsticky, nonplastic; many 
coarse, medium, and fine roots; many fine interstitial 
pores; common fine iron shot; strongly acid; gradual, 
wavy boundary. 9 to 13 inches thick. 

B21—11 to 20 inches, dark yellowish-brown (10YR 3/4) silt 
loam, yellowish brown (1OYR 5/4) when dry; weak, 
fine, subangular blocky structure ; soft, friable, slight- 
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ly sticky, slightly plastic; many coarse, medium, 
and fine roots; common fine tubular pores; common 
fine iron shot; very strongly acid; gradual, wavy 
boundary. 7 to 13 inches thick. 

B22—20 to 25 inches, dark yellowish-brown (10YR 4/4) silt 
loam, light yellowish brown (10YR 6/4) when dry; 
moderate and weak, fine, subangular blocky struc- 
ture; soft and slightly hard, friable, sticky, plastic; 
few coarse and medium and common fine roots; com- 
mon fine tubular pores; common, medium, distinct, 
yellowish-red (5YR 5/6) and grayish-brown (10YR 
5/2) mottles, reddish yellow (7.5YR 7/6) and light 
gray (2.5Y 7/2) when dry; few fine iron shot and 
few black manganese dioxide stains; strongly acid; 
clear, wavy boundary. 3 to 8 inches thick. 

IIB&A1I—25 to 87 inches, dark-brown (10YR 4/3) silty clay 
loam, brown (10YR 5/3) when dry; moderate, med- 
ium, prismatic and moderate, medium, subangular 
blocky structure; very hard, very firm, sticky, plastic ; 
few fine roots to a depth of 37 inches, mostly in the 
A2 horizon; many fine and common medium tubular 
pores; thin continuous clay film on peds and in pores; 
on the prism faces are grayish-brown (2.5Y 5/2) A2 
horizon silt loam coatings about %g to % inch 
thick, light gray (2.5¥ 7/2) when dry; common 
black manganese dioxide concretions and stains; 
strongly acid; irregular, wavy boundary. 9 to 15 
inches thick. 

IIB&A2—87 to 48 inches, dark-brown (7.5YR 3/4) heavy silty 
clay loam, strong brown (7.5YR 5/6) when dry; 
moderate, medium and coarse, prismatic and moder- 
ate, medium, angular blocky structure; very hard, 
very firm, slightly firmer than the ITB&A1 horizon, 
sticky, plastic; no roots; many fine and common 
medium tubular pores; thin continuous clay film on 
peds and in pores; prism faces are coated with 
grayish-brown (2.5Y 5/2) light silty clay loam, about 
Wg to % inch thick, light gray (2.5¥ 7/2) when 
dry; many black manganese concretions and stains; 
strongly acid; irregular, wavy boundary. 8 to 15 
inches thick. 

IIB&A8—48 to 62 inches, dark-brown (7.5YR 4/4) silty clay, 
brown (7.5YR 5/4) when dry; moderate, medium 
and coarse, subangular blocky structure; very hard, 
very firm, slightly firmer than the IITB&A2 horizon, 
sticky, plastic; no roots; common fine and medium 
tubular pores; thick continuous clay film on peds 
and in pores; many black manganese dioxide concre- 
tions and stains; strongly acid. 


The Al horizon ranges in value from 2 to 3 and in chroma 
from 2 to 4; the hues are 7.5YR and 10YR. The B2 horizon 
ranges in value and chroma from 8 to 4, and hues are 7.5YR 
and 10YR. The IIB&A1 horizon part of the lower sequum 
ranges from 5¥R to 10YR in hue, and the IIB&A2 horizon 
part from 2.5Y to 5¥. Depth to the IIB&A1 horizon ranges 
from 22 to 36 inches. 

Included in mapping are small areas of a somewhat 
poorly drained soil where the very firm horizon occurs 
at a depth of 15 to 20 inches; areas of deep, well-drained 
soils; and areas where the slope is either more than 8 
percent or less than 3 percent. 

This Olequa soil is very slowly permeable and holds 
about 10 inches of water that plants can use. Surface 
runoff is slow, and the hazard of erosion is slight. There 
is a seasonal high water table at a depth of 2 to 3 feet. 

This soil is used for timber production and for hay, 
pasture, and strawberries. Capability unit IITe-2; wood- 
land group 8d8; wildlife group 4. 

Olequa silt loam, moderately well drained variant, 8 
to 15 percent slopes (OlC).—This soil is on broad ridges 
and on hillsides. 

Included in mapping are some small areas of some- 
what poorly drained soils near the toe slopes of rolling 
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hills. Also included are small areas where the slope is 
either more than 15 percent or less than 8 percent. 
Surface runoff is medium, and the hazard of erosion 
is moderate. 
This soil is used for the production of timber and for 
hay, pasture, and strawberries. Capability unit ITIe-2; 
woodland group 348; wildlife group 4. 


Olympic Series 


The Olympic series consists of well-drained soils that 
formed in volcanic rock material on uplands. Slopes are 
0 to 50 percent. The annual precipitation is 45 to 80 
inches. The mean annual air temperature is about 50° F., 
and the frost-free season is 165 to 180 days. Elevations 
range from 100 to 1,760 feet. 

In a representative profile, the surface layer is dark- 
brown silt loam about 10 inches thick. The subsoil is 
dark reddish-brown and dark-brown heavy silt loam 
to heavy silty clay loam that extends to a depth of 48 
inches. The substratum is multicolored decomposing 
basalt. The soil is slightly acid to strongly acid and in 
places is gravelly or cobbly throughout the profile. 

Vegetation is mostly Douglas-fir and scattered red 
alder, western redcedar, western hemlock, and bigleaf 
maple. The understory is vine maple, swordfern, 
bracken, and salal. 

These soils are used for timber production and for 
hay, pasture, small grain, strawberries, and cane fruit. 

Olympic silt loam, 2 to 8 percent slopes (OmB).—This 
soil is on broad ridgetops and on foothills. In most 
places slopes are 4 to 7 percent. 

Representative profile of Olympic silt loam, in a 
brush pasture, approximately 8 miles east of Castle Rock 
via the Spirit Lake Highway and the Silver Lake Road 
and 500 feet west of the junction of Silver Lake Road 
and Headquarters Road. About 125 feet south and 1,000 
feet west of east quarter corner sec. 20, T.9 N., R. 1 W.: 


A11—0 to 3 inches, dark-brown (7.5YR 8/2) silt loam, dark 
brown (7.5YR 4/2) when dry; moderate, medium, 
granular structure; slightly hard, very friable, slight- 
ly sticky, slightly plastic; many fine and medium 
and few coarse roots; few fine shot; slightly acid; 
clear, wavy boundary. 2 to 4 inches thick. 

A12—8 to 10 inches, dark-brown (7.5YR 3/2) silt loam, dark 
brown (7.5YR 4/2) when dry; moderate fine and 
moderate, very fine, subangular blocky structure; 
slightly hard, very friable, slightly sticky, slightly 
plastic; many fine and medium and few coarse roots; 
many medium shot; slightly acid; clear, wavy bound- 
ary, 6 to 9 inches thick. 

B21t—10 to 20 inches, dark reddish-brown (5YR 3/3) heavy 
silt loam, reddish brown (5YR 3/3) when dry; 
strong, very fine, subangular blocky structure; slight- 
ly hard, friable, sticky, plastic; many fine and med- 
jum roots to a depth of 16 inches and common fine 
and medium roots at depths between 16 and 20 
inches; few fine and few medium tubular pores; 
common thin clay films on peds and in pores; few 
fine shot; slightly acid; clear, wavy boundary. 8 to 
11 inches thick. 

B22t—20 to 27 inches, dark reddish-brown (5YR 3/4) silty 
clay loam, reddish brown (5Y¥R 4/4) when dry; 
moderate, very fine, subangular blocky structure; 
hard, firm, sticky, plastic; common fine and medium 
roots; many fine and few medium tubular pores; 
many thin clay films on peds and in pores; common 
fine shot; medium acid; gradual, wavy boundary, 
4 to 9 inches thick. 
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B23t—27 to 40 inches, dark-brown (7.5YR 4/4) heavy silty 
clay loam, dark brown (7.5YR 4/4) when dry; mod- 
erate, very fine, subangular blocky structure; hard, 
firm, very sticky, plastic; common fine and few 
medium roots; common medium and common fine 
tubular pores; many thin clay films on peds and in 
pores; few fine shot; trace of manganese dioxide 
stains; medium acid; gradual, wavy boundary. 10 
to 15 inches thick, 
to 48 inches, dark-brown (7.5YR 4/4) heavy silt 
loam, yellowish brown (10YR 5/6) when dry; mod- 
erate, medium and fine, subangular blocky structure; 
hard, very firm, sticky, plastic; common fine roots; 
common fine and common medium tubular pores 
and few coarse vesicular pores; many moderately 
thick clay films on peds and in pores; many fine 
manganese dioxide concretions; strongly acid; ab- 
rupt, wavy boundary. 7 to 9 inches thick. 

C—48 to 70 inches, multicolored decomposing basalt; few 
fine roots to a depth of 52 inches; few coarse vesicu- 
lar pores; common moderately thick clay films 
around fractured basalt; many fine manganese di- 
oxide concretions and stains; strongly acid. 


The Al horizon ranges from 10YR to 5YR in hue, from 2 
to 8 in value, and from 2 to 4 in chroma. In places the 
Al horizon contains a few fine shot. The B horizon ranges 
from 10YR to 2.5YR in hue, from 2 to 4 in value, and from 
2 to 4 in chroma. In texture it ranges from heavy silt loam 
to silty clay. Its structure ranges from moderate to strong, 
from very fine to medium, and from subangular blocky to 
angular blocky. Shot, manganese dioxide concretions, and 
moderately thick to thick clay films are normally present 
in the lower B2 horizon. Depth to underlying bedrock ranges 
from 40 inches to more than 72 inches. In places rock frag- 
ments occur throughout the profile. 

Included in mapping are small areas of soils where 
the slope is either more than 8 percent or less than 2 
percent and of soils that have a gravelly silt loam sur- 
face texture. 

This Olympic soil is moderately slowly permeable 
and helds about 10 inches of water that plants can use. 
Surface runoff is slow, and the hazard of erosion is 
slight. 

This soil is used for timber, hay, pasture, small grain, 
strawberries, and cane fruit. Capability unit TIe-2; 
woodland group 208; wildlife group 4. 

Olympic silt loam, 8 to 20 pereent slopes (OmC).— 
This soil is on broad ridgetops and on hillsides. 

Included in mapping are some small areas of mod- 
erately well drainecl soils near the toe slopes of rolling 
hills. Also included are small areas of gravelly and 
cobbly soils, areas where the slope is more than 20 
percent, and areas where it is less than 8 percent. In 
addition there are very small inclusions of soils that 
are somewhat poorly drained and have heavy clay at an 
average depth of 30 inches. 

Surface runoff is medium, and the hazard of erosion 
is moderate. 

This soil is used for the production of timber and for 
hay, pasture, strawberries, cane fruit, and small grain. 
Capability unit I[Te-1; woodland group 203; wildlife 
group 4. 

Olympic silt loam, 20 to 30 percent slopes (OmD).— 
This soil is in large, irregularly shaped tracts on moun- 
tainsides. Thickness of the surface layer ranges from 
about 8 inches in the upper fourth of the mountainside 
to about 11 inches in the lower fourth. 

Included in mapping are small areas of gravelly and 
cobbly soils and areas where the slope is either more 
than 30 percent or less than 20 percent. Also included 
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are small areas where the soil is subject to mixing by 
burrowing animals, especially mountain beaver. In_ these 
areas the uppermost horizon has been altered and clay 
films are discontinuous in the subsoil. 

Surface runoff is medium to rapid, and the hazard of 
erosion is moderate to severe. 

This soil is used for timber production. Capability 
unit TVe-1; woodland group 203; wildlife group 7. 

Olympic silt loam, 30 to 50 percent slopes (OmE).— 
This soil is on mountainsides. Areas are large and are 
parallel to major drainageways. Slopes are dominantly 
about 40 percent. Thickness of the surface layers ranges 
from about 6 inches in the upper fourth of the moun- 
tainside to about 13 inches in the lower fourth. 

Included in mapping are small areas of gravelly and 
cobbly soils and small areas where the slope is either 
less than 30 percent or more than 50 percent. Also in- 
cluded are small areas of soils that are subject to mixing 
by burrowing animals, especially mountain beaver. In 
these areas the upper horizon has been altered and clay 
films in the subsoil are discontinuous. 

Surface runoff is rapid, and the hazard of erosion is 
severe. 

This soil is used for timber production. Capability 
unit VIe-1; woodland group 2r1; wildlife group 7. 

Olympic gravelly silt loam, 2 to 8 percent slopes 
(OpB).—This soil is on broad ridgetops and in the foothills. 
It is similar to Olympic silt loam, 2 to 8 percent slopes, 
but it is gravelly throughout the profile. The amount of 
gravel increases with increasing depth. In most places 
slopes are 4 to 7 percent. 

Included in mapping are aveas of soils that contain 
less gravel than this soil and small areas where the slope 
is steeper than 8 percent. 

This Olympic soil holds about 8 to 10 inches of water 
that plants can use, 

This soil is used for timber, hay, pasture, strawberries, 
cane fruit, and small grain. Capability unit Ile-2; wood- 
land group 801; wildlife group 4. 

Olympic gravelly silt loam, 8 to 20 percent slopes 
(OpC).—This soil is near the edge of broad ridgetops and 
on hillsides. It is similar to Olympic silt loam, 2 to 8 
percent slopes, but it is 15 to 50 percent gravel and 
cobblestones. The largest amount of gravel is below a 
depth of 89 inches. In most places slopes are 10 to 15 
percent. 

Included in mapping are small areas where the slope 
is either more than 20 percent or less than 8 percent 
and small areas where the soil is relatively free of 
gravel. 

This Olympic soil holds about 8 to 10 inches of water 
that plants can use. Surface runoff is medium, and the 
hazard of erosion is moderate. 

Timber, hay, pasture, strawberries, cane fruit, and 
small grain are produced on this soil. Capability unit 
Tlle-1; woodland group 301; wildlife group 4. 

Olympic gravelly silt loam, 20 to 30 percent slopes 
(OpD}.—This soil is on mountainsides in large, irregularly 
shaped tracts. It is similar to Olympic silt loam, 2 to 8 
percent slopes, but it is gravelly throughout. The thick- 
ness of the surface layer ranges from about 5 inches in 
the upper fourth of the mountainside to about 11 inches 
in the lower fourth. 
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Included in mapping are small areas where the slope 
is either more than 80 percent or less than 20 percent. 

Surface runoff is medium to rapid, and the hazard of 
erosion is moderate to severe. The soil holds about 8 
to 10 inches of water that plants can_use. 

This soil is used for timber production. Capability 
unit [Ve-1; woodland group 301; wildlife group 7. 

Olympic gravelly silt loam, 30 to 50 percent slopes 
(OpE).—This soil resembles Olympic silt loam, 2 to 8 per- 
cent slopes, but it is gravelly throughout. It is on moun- 
tainsides. Areas are large and are parallel to major 
drainageways. Thickness of the surface layer ranges 
from about 5 inches in the upper fourth of the moun- 
tainside to about 13 inches in the lower fourth. 

Included in mapping are small areas where the slope 
is either Jess than 30 percent or more than 50 percent. 

Surface runoff is rapid, and the hazard of erosion is 
severe. The soil holds about 8 to 10 inches of water that 
plants can_use. 

This soil is used for timber production. Capability 
unit, VIe-1; woodland group 8rl1; wildlife group 7. 

Olympic cobbly silt loam, 0 to 20 percent slopes 
(OyC).—This soil is similar to Olympic silt loam, 2 to 8 
percent slopes, but it is cobbly in the surface layer and 
very cobbly in the subsoil and substratum. It is on 
broad ridgetops and on hillsides, In most places slopes 
are 6 to 12 percent. Thickness of the surface layer 
ranges from about 8 to 11 inches. 

Included in mapping are small areas where the slope 
is more than 20 percent. 

Surface runoff is slow to medium, and the erosion 
hazard is slight to moderate. The soil holds 4 to 6 inches 
of water that plants can use. 

This soil is used for timber production. Capability 
unit VIs-3; woodland group 3f1; wildlife group 7. 


Pilchuck Series 


The Pilchuck series consists of excessively drained 
soils that formed in alluvium derived from basic and 
acid volcanic rocks. Slopes are 6 to 8 percent. The 
annual precipitation is 38 to 60 inches. The mean annual 
air temperature is about 52° F., and the frost-free sea- 
son is 165 to 195 days. Elevations range from 10 to 50 
feet. 

In a representative profile, the surface layer is very 
dark erayish-brown loamy fine sand and sandy loam 
about 5 inches thick. Below the surface layer, to a depth 
of more than 60 inches, is dark-gray and very dark 
gray medium sand. The soil is medium acid to slightly 
acid throughout the profile. 

Vegetation is black cottonwood, bigleaf maple, willow, 
Scotch broom, and grasses. 

These soils are used mostly for hay and pasture. In 
many places they are covered with brush that serves 
as good wildlife cover. 

Pilchuck loamy fine sand, 0 to 8 percent slopes 
(PcB).—This soil is on flood plains of the larger streams. 
Areas are moderately large, are usually oblong in shape, 
and are mostly near the streams. Slopes are dominantly 
2 to 4 percent. 

Representative profile of Pilchuck loamy fine sand, 
in a brush pasture, approximately 7.5 miles north of 
Kelso and 3.75 miles south of Castle Rock. About, 0.75 


of a mile west of old Pacific Highway, 270 feet west of 
gate in line fence, 225 feet south of the cottonwood 
tree, and about 900 feet east and 1,660 feet south of the 
northwest corner of sec. 26, T. 9 N., R. 2 W.: 

AlJ—O to 2 inches, very dark grayish-brown (10¥R 3/2) 
sandy loam, dark grayish brown (10YR 4/2) when 
dry; weak fine and moderate, very fine, subangular 
blocky structure; soft, very friable, nonsticky, non- 
plastic; many fine and medium roots; common fine 
tubular pores and many fine interstitial pores; 
medium acid; abrupt, smooth boundary. 1 to 3 inches 
thick. 

A12—2 to 5 inches, very dark grayish-brown (10YR 3/2) 
loamy fine sand, dark grayish brown (10YR 4/2) 
when dry; single grain; loose, nonsticky, nonplastic; 
common fine and medium roots; many fine interstitial 
pores; medium acid; gradual, smooth boundary. 2 to 
4 inches thick. 

C1—5 to 18 inches, very dark gray (10YR 3/1) medium sand, 
gray (10YR 5/1) when dry; few, coarse, faint mot- 
tles; single grain; loose, nonsticky, nonplastic; few 
fine roots to a depth of 10 inches: many fine inter- 
stitial pores; few fine pumice grains; slightly acid: 
clear, smooth boundary. 12 to 15 inches thick. 

C2—18 to 60 inches, dark-gray (10YR 4/1) medium sand, 
gray (1OYR 5/1) when dry; single grain; loose, non- 
sticky, nonplastic; no roots; many fine interstitial 
pores; few fine pumice grains; slightly acid. 


The Ai horizon ranges from 2 to 3 in chroma and from 1 
to 3 in value. The © horizon ranges from 2 to 5 in value and 
from 1 to 2 in chroma, Reaction ranges from medium acid 
to neutral. The soil commonly becomes less acid with in- 
creasing depth. In a few places it contains stratified gravel. 
Varying small amounts of pumice gravel generally occur in 
the © horizon, but in places, some occurs in the A horizon. 

Included in mapping are small areas where the sur- 
face layer is fine sandy loam, coarse sand, or silt loam. 

This Pilchuck soil is very rapidly permeable and holds 
about 3 to 4 inches of water that plants can use. Surface 
runoff is very slow. Most of the acreage is protected 
from flooding by dikes. Unless diked, the soil is subject 
to damaging overflow. ; 

The poeepe use of this soil is for pasture and hay. 
Capability unit VIs-2; wildlife group 10; not placed 
in a woodland group. 


Riverwash 


Riverwash (Rh) consists of stream deposits of poorly as- 
sorted sand, gravel, or cobblestones that are frequently 
overflowed and altered by erosion and deposition. It 
occurs as long, narrow areas along stream and river 
channels (fig. 12) or in recently abandoned streambeds. 
Some areas are barren. Others support only a scattering 
of cottonwood, willow, red alder, and brush. Riverwash 
has no value for crops. Its greatest value is for road and 
fill material. Capability unit VI¥Iw-1; wildlife group 
10; not placed in a woodland group. 


Rock Land 


Rock land (Ro) occupies small widely scattered areas on 
toe slopes and hillsides. It is gently sloping and rolling 
to very steep. In most places it is shallow over hard 
bedrock, but in some it is very shallow to moderately 
deep. Outcrops of basalt, andesite, or sandstone are 
common. In some places the soil between the outcrops 
is very gravelly or very cobbly. In other places it is 
relatively free of pebbles or cobblestones in the upper- 
most 8 inches. Surface runoff is slow to rapid, and the 
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Figure 12.—Riverwash along the Cowlitz River is subject to frequent overflow. It is used as a fishing bar. 


hazard of erosion is slight to severe. Rock land holds 
0.5 to 2.5 inches of water that plants can use. It is used 
to produce timber (fig. 18). Capability unit VIIs-1; 
woodland group 8x1; wildlife group 6. 


Rose Valley Series 


The Rose Valley series consists of somewhat poorly 
drained soils that formed in old sediment on dissected 
high terraces. Slopes are 0 to 30 percent. The annual 
precipitation is 45 to 55 inches. The mean annual air 
temperature is about 51° F., and the frost-free season 
is 165 to 180 days. Elevations range from 40 to 300 feet. 

In a representative profile, the surface layer, to a 
depth of 14 inches is very dark brown and dark-brown 
silt loam. The subsurface layer to a depth of about 30 
inches is grayish-brown silty clay loam. Between depths 
of 30 and 62 inches is grayish-brown silty clay. The soil 


is mottled below a depth of 6 inches and is medium 
acid to slightly acid. 

Vegetation is Douglas-fir, western redeedar, red alder, 
and bigleaf maple and an understory of sedges, vine 
maple, and willow. 

Rose Valley soils are used for timber, pasture, and 
hay. 

Rose Valley silt loam, 0 to 8 percent slopes (RvB).— 
This soil is on terraces. Areas are small to moderately 
large and irregular in shape. 

epresentative profile of Rose Valley silt loam, in 
woodland, approximately 5 miles southeast of Kelso in 
Rose Valley. About 500 feet south of the Rose Valley 
store and 225 feet west of Fish Pond Road, at a point 
about 510 feet south and 225 feet west of the north 
quarter corner of sec. 17, T. 7 N., R.1 W.: 


A11—0 to G6 inches, very dark brown (10YR 2/2) silt loam, 
dark grayish brown (10YR 4/2) when dry; moderate, 
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Figure 13.—Rock land. Pockets of soil between the rock outcrops extend deep enough to support trees. 


medium, granular and moderate, fine, subangular 
blocky structure; slightly hard, friable, slightly 
sticky, slightly plastic; imany fine and medium and 
common coarse roots; few fine iron-manganese shot; 
medium acid; clear, wavy boundary, 5 to 7 inches 
thick. 

A12—6 to 14 inches, dark-brown (10YR 3/3) silt loam, brown 
(10YR 65/38) when dry; moderate, fine, subangular 
blocky structure; slightly hard, friable, slightly 
sticky, slightly plastic; many fine and medium and 
common coarse roots to a depth of 10 inches and 
common fine and medium and few coarse roots at 
depths between 10 and 14 inches; common fine tu- 
bular pores; common medium iron-manganese shot; 
few, fine, faint mottles; medium acid; clear, wavy 
boundary. 5 to 9 inches thick. 

A2-14 to 30 inches, grayish-brown (10YR 5/2) silty clay 
loam, light gray (1OYR 7/2) when dry; weak, med- 
ium, prismatic and moderate, medium, subangular 
blocky structure; hard, firm, sticky, very plastic; com- 
mon fine and medium roots; few coarse and fine and 
common medium tubular pores; many, coarse, promi- 


nent, strong-brown (7.5YR 5/6) mottles, strong brown 
(75YR 5/6) and reddish yetiow (7.5YR 6/6) when 
dry; few, fine, black manganese dioxide concretions ; 
medium acid; abrupt, wavy boundary. 15 to 18 inches 
thick. 

B&A—30 to 39 inches, grayish-brown (10YR 5/2) silty clay, 
light brownish gray (10YR 6/2) when dry; white 
(2.5¥R 8/2) heavy silt loam coating on prism faces, 
% inch thick coating is continuous in the upper 
part of the horizon ond thin to patchy in the lower 
part, white (2.5¥ 8/2) when dry; strong, medium, 
prismatic and moderate, medium, angular blocky 
structure; very hard, very firm, very sticky, very 
plastic; common fine and medium roots; many very 
fine tubular pores; many moderately thick clay films 
on peds and in pores; common, medium, distinct, 
strong-brown (7.5YR 5/6) mottles, strong brown 
(7.5YR 5/6) when dry; few, fine, black manganese 
dioxide concretions; medium acid; clear, wavy bound- 
ary, 7 to 9 inches thick. 

B21tg—39 to 51 inches, grayish-brown (10Y¥R 5/2) silty clay, 
light brownish gray (10YR 6/2) when dry; strong, 
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coarse, prismatic and moderate, medium, angular 
blocky strueture; very hard, very firm, sticky, very 
plastic; few fine roots; common medium and very 
fine tubular pores; many moderately thick clay 
films on ped and in pores; many, medium, distinct, 
strong-brown (7.5YR 5/6) mottles, strong brown 
(7.5YR 5/6) when dry; few, fine, black manganese 
dioxide concretions; few quartzitic pebbles; medium 
acid; gradual, wavy boundary. 11 to 14 inches thick. 

B22tg—51 to 62 inches, grayish-brown (2.5Y 5/2) silty clay, 
light brownish gray (2.5¥ 6/2) when dry; moderate, 
coarse, prismatic and strong, medium, angular 
blocky structure; very hard, very firm, very sticky, 
very plastic; few fine roots to a depth of 60 inches; 
many fine tubular pores; many moderately thick clay 
films on peds and in pores; many, coarse, prominent, 
strong-brown (7.5YR 5/6) motties, strong brown 
(7.5YR 5/6) when dry; common, fine, black manga- 
nese dioxide concretions; slightly acid. 


The Al horizon ranges from 2 to 3 in valne and 2 to 4 
in chroma. The Bt horizon ranges from 4 to 6 in value and 1 
to 2 in chroma and has hues of JOYR and 2.5Y. In texture it 
ranges from silty clay loam to clay. This soil is mottled to 
the surface in some wet depressional areas. Mottles are 
mostly distinct, but in some places they are faint and in 
others prominent. 

Included in mapping are areas of soils that have a 
silty clay loam surface layer and areas of soils that are 
steeper than 8 percent. 

This Rese Valley soil is very slowly permeable and 
holds about 7 to 9 inches of water that plants can use. 
Surface rmoff is slow to medium, and the hazard of 
erosion is slight to moderate. There is a seasonal water 
table at a depth of 1 to 2 feet. 

This soil is used for timber, pasture, and hay. Cap- 
ability unit IIIw-3; woodland group 38d1; wildlife 
group 1. 

Rose Valley silt loam, 8 to 15 percent slopes (RvC)— 
This soil is on dissected terraces. It is similar to Rose 
Valley silt loam, 0 to 8 percent slopes, but it is steeper 
and the surface layer in places is only 8 to 10 inches 
thick and in places is gravelly. Depth to silty clay 
ranges from 18 to 30 inches. 

Included in mapping are areas that have a surface 
layer of silty clay loam and small areas where the slope 
is more than 15 percent. 

Surface water runoff is medium to rapid. When sat- 
urated, this soil is susceptible to severe erosion and 
slippage. 

This soil is used for timber, pasture, and hay. Cap- 
ability unit [Ve-5; woodland group 3d1; wildlife group 


1 

Rose Valley silt loam, 15 to 30 percent slopes (RvD).— 
This soil is on dissected terraces. It is similar to Rose 
Valley silt loam, 0 to 8 percent slopes, but in most 
places the surface layer is only 6 to 8 inches thick. The 
depth to silty clay is 14 to 26 inches. 

Included in mapping are small areas where the slope 
is either more than 30 percent or less than 15 percent 
and areas where the surface layer is silty clay loam. 

Surface runoff is rapid. This soil is susceptible to very 
severe erosion and to slippage., 

This soil is used for timber production. Capability 
unit VIe-2; woodland group 8d1; wildlife group 3. 


Rose Valley Series, Thin Surface Variant 


The Rose Valley series, thin surface variant, consists 
of poorly drained soils that formed in old stream and 
465-704—74_4 


lake sediment derived from basic igneous rock. These 
soils are on terraces. Slopes are 0 to 6 percent. The 
annual precipitation is 50 to 60 inches. The mean annual 
air temperature is about 50° F., and the frost-free sea- 
son is 165 to 175 days. Elevations range from 480 to 
550 feet. 

In a representative profile, the surface layer is very 
dark gray and dark-gray silt loam about 10 inches 
thick. The subsoil is grayish-brown silty clay to a depth 
of about 20 inches; the lower part is grayish-brown 
clay that extends to a depth of 60 inches or more. ‘The 
soil is medium acid to very strongly acid and is mottled 
between depths of 4 and 20 inches. 

Vegetation is western receedar, western hemlock, 
Dougie tts white fir, Oregon ash, willow, bracken, and 
sedges, 

The soils are used for woodland and pasture, much 
of which is brushland. 

Rose Valley silt loam, thin surface variant, 0 to 6 per- 
cent slopes (RyB).—This soil is on lake and stream terraces. 
Depressions are common. Areas are irregular in shape. 
Slopes are dominantly 0 to 2 percent. 

Representative profile of Rose Valley silt loam, thin 
surface variant, in brushland, approximately 10.4 miles 
east of Castle Rock and 0.4 of a mile south of the inter- 
section of Hall Road and Spirit Lake Highway. 150 feet 
west and 95 feet north of the southeast corner of sec. 
96,T. 10N.,R1W.: 


Al—O to 4 inches, very dark gray (10YR 3/1) silt loam, 
grayish brown (10YR 5/2) when dry; moderate 
medium and strong, fine, granular structure and 
moderate, medium, subangular blocky structure; 
slightly hard, very friable, slightly sticky, slightly 
plastic; many fine, medium, and coarse roots; strongly 
acid; clear, wavy boundary. 2 to 4 inches thick. 

A2—4 to 10 inches, dark-gray (10YR 4/1) silt loam, light 
gray (10YR 6/1) when dry; few, fine, distinet, strong- 
brown (7.5YR 5/8) mottles, strong brown (7.5YR 
5/8) when dry; moderate medium and strong, fine, 
subangular blocky structure; hard, friable, sticky, 
slightly plastic; many fine and medium roots; com- 
mon coarse roots; few coarse, common medium, and 
many very fine tubular pores; strongly acid; abrupt, 
wavy boundary. 3 to 6 inches thick. 

B21tg—10 to 20 inches, grayish-brown (2.5Y 5/2) silty clay, 
light gray (2.5¥ 7/2) when dry; light brownish-gray 
(2.5Y 6/2) silt loam coatings 4% inch thick on peds, 
light gray (10YR 7/1) when dry; common, coarse, 
prominent, strong-brown (7.5YR 5/8) mottles, strong 
brown (7.5YR 5/8) when dry; moderate, medium, 
subangular blocky structure: hard, firm, sticky, plas- 
tie: few fine roots; many fine and few coarse and 
medium tubular pores; many thick clay films in 
pores: few decomposing sandstone gravels have black 
manganese dioxide stains forming in the center and 
weak iron oxide stains forming on the outer ring; 
medium acid; abrupt, wavy boundary 9 to 13 inches 
thick. 

B22tg—20 to 27 inches. gravish-brown (2.5Y 5/2) clay, white 
(2.5Y 8/2) when dry: moderate, medium, prismatic 
and moderate, medium, angular blocky strueture; 
very hard, very firm. slightly sticky, very plastic: 
few fine roots: many fine, common medium, and few 
coarse tubular pores: many thick clay films on peds 
and in pores: few gravels Y% to % inch in diameter: 
thin gray coatings on prism surfaces: very strongly 
acid; gradual, wavy boundary. 6 to 9 inches thick. 

B23te—27 to 60 inches, grayish-brown (2.5Y 5/2) clay, light 
brownish gray (2.5¥ 6/2) when dry; moderate, 
coarse. prismatic and moderate medinm and strong, 
fine, angular blocky structure: very hard, very firm, 
slightly sticky, very plastic; few fine roots; few fine 
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tubular pores; continuous thick clay film on peds 
and in pores; common fine manganese dioxide con- 
cretions and stains; very strongly acid. 


The Al horizon ranges from 2 to 5 in value and from 1 
to 2 in chroma. The B horizon is 2.5Y¥ and 10YR in hue and 
ranges from 3 to 5 in value and from 1 to 2 in chroma. 
Mottles are faint, distinct, and prominent. The B horizon 
ranges from silty clay to clay; structure ranges from mod- 
erate to strong, from very fine to coarse, and from subangular 
blocky to angular blocky to prismatic. In places the silt loam 
coatings are one-sixteenth to three-sixteenths of an inch thick. 
In places coatings are difficult to identify because of the 
gleyed colors of the matrix. In some depressions the soil is 
mottled to the surface. Where the soil is undulating, it is 
free of mottles in places to a depth of 10 inches. Depth to 
silty clay and clay is 4 to 18 inches. 

Included in mapping are small areas where the surface 
layer is silty clay loam and silty clay and areas of 
somewhat poorly drained, sloping soils. 

This Rose Valley soil is very slowly permeable and 
holds about 4 to 6 inches of water that plants can use. 
Surface runoff is very slow to slow, and the hazard of 
erosion is none to slight. There is a seasonal high water 
table within a depth of 1 foot. . 

Timber production and pasture are the principal uses 
of this soil. Capability unit [Vw-1; woodland group 
4d1; wildlife group 3. 


Sara Series 


The Sara series consists of moderately well drained 
soils that formed in old alluvium on dissected terraces. 
Slopes are 0 to 30 percent. The annual precipitation is 
50 to 60 inches. The mean annual air temperature Is 
about 50° ¥., and the frost-free season is 165 to 175 days. 

In a representative profile, the surface layer to a depth 
of 12 inches is very dark grayish-brown silt loam and 
dark-brown silty clay loam. The subsoil to a depth of 
about 28 inches is dark grayish-brown silty clay loam. 
The material below is brown or pale-brown silty clay 
loam, silty clay, and sandy clay. The soil is medium 
acid to very strongly acid throughout the profile and is 
prominently and distinctly mottled below a depth of 12 
inches. 

Vegetation is mixed coniferous and deciduous forest. 

Sara soils are used for timber, hay, and pasture. 

Sara silt loam, 0 to 8 percent slopes (SaB).—This soil 
occurs as moderately large tracts. In most places slopes 
are 4 to 6 percent. 

Representative profile of Sara silt loam, in a pasture, 
approximately 10.6 miles northeast of Castle Rock, about 
1,000 feet southwest of the intersection of Taylor and 
Wiley Roads, and 250 feet west of field road. About 
900 feet west and 1,440 feet north of the southeast 
corner of sec. 22, T. 10 N., R. 1 W.: 

A1—0 to 8 inches, very dark grayish-brown (10YR 3/2) silt 
loam, very dark grayish brown (10YR 3/2) when 
dry ; strong, coarse, granular structure; slightly hard, 
friable, nonsticky, nonplastic; many fine, medium, 
and coarse roots; medium acid; clear, wavy bound- 
ary. 7 to 9 inches thick. 

A38—8 to 12 inches, dark-brown (10YR 3/8) light silty clay 
loam, grayish brown (10¥R 5/2) when dry; few, 
fine, faint mottles; strong, fine, subangular blocky 
and some moderate, medium, granular structure; 
slightly hard, friable, sticky, slightly plastic; many 
fine, medium, and coarse roots: medium acid; clear, 
wavy boundary. 3 to 5 inches thick. 


B21t—12 to 28 inches, dark grayish-brown (10YR 4/2) silty 
clay loam, light brownish gray (10YR 6/2) when 
dry; common, medium, distinct, brown (10YR 5/3) 
and dark yellowish-brown (10YR 4/4) mottles, very 
pale brown (10YR 7/3) and light yellowish brown 
(10YR 6/4) when dry; moderate, medium and coarse, 
prismatic and moderate, medium, subangular blocky 
structure; very hard, firm, very sticky, plastic; com- 
mon fine and medium roots to a depth of 22 inches 
and few fine roots in the lower 6 inches; many fine 
and few coarse tubular pores; thin patchy clay films 
in pores and on peds; some are thin, light gray (10YR 
7/2) when dry; silt loam coatings on ped surfaces; 
common, fine, black (10Y¥YR 2/1) manganese dioxide 
concretions and stains; strongly acid; gradual, wavy 
boundary. 14 to 18 inches thick. 

B&A—28 to 40 inches, brown (10YR 5/3) heavy silty clay 
loam, yellowish brown (10YR 5/4) when dry; many, 
medium, prominent, yellowish-red (SYR 4/6) mottles, 
yellowish red (5YR 4/6) when dry ; common, medium, 
faint, grayish-brown (10YR 5/2) and dark-brown 
(10Y¥R 4/3) mottles, white (JOYR 8/2) and brown 
(10YR 5/3) when dry; light brownish-gray (2.5¥ 
6/2) silt loam coatings on prism faces, white (10YR 
8/2) when dry; strong, medium, prismatic and strong, 
medium, subangular blocky structure; hard, very 
firm, sticky, plastic; few fine roots; common fine and 
few medium tubular pores; thick patchy clay films in 
pores and on peds; common, medium, black (10YR 
2/1) manganese dioxide concretions and_ stains; 
strongly acid; gradual, wavy boundary. 10 to 14 
inches thick. 

B22t—40 to 52 inches, brown (10YR 5/3) silty clay, pale 
brown (10YR 6/3) when dry; many, medium, promi- 
nent, yellowish-red (5Y¥YR 4/6) mottles, yellowish 
red (5YR 4/6) when dry; moderate, coarse and 
medium, prismatic and strong, medium, subangular 
blocky strueture: very hard, firm, sticky, very plastic ; 
few fine roots; few very fine and few medium tubular 
pores; many, thick, very dark grayish-brown (10YR 
8/2) clay films; light brownish-gray (10YR 6/2) silt 
loam contings on some ped faces, white (10YR 8/2) 
when dry; strongly acid; gradual, wavy boundary. 
11 to 12 inches thick. 

B23t—52 to 61 inches, pale-hrown (10YR 6/3) sandy clay, 
very pale brown (10YR 8/4) when dry; many, 
medium, prominent, yellowish-red (5YR 5/6) mottles, 
yellowish red (5YR 5/6) when dry; weak, coarse, 
prismatic strneture; hard, firm, sticky, slightly plas- 
tic; few fine roots; common fine and medium and few 
coarse tubular pores; common, thick, dark yellowish- 
brown (10YR 4/4) clay films on ped surfaces and 
in clay pockets that appear to be decomposed gravel ; 
very strongly acid; abrupt, wavy boundary. 

The Al horizon ranges from 10YR to 7.5YR in hue and 
from 2 to 8 in chroma. The B horizon ranges from 7.5YR 
to 10YR in hue, from 8 to 6 in value, and from 2 to 3 in 
chroma. Mottles are dominantly prominent, buf in places are 
faint or distinct; coatings range from about one-fourth to 
one-half of an inch thick and generally follow prism faces. 
The lower part of the B horizon is fine textured and ranges 
from sandy clay to clay. Structure in the B horizon is domi- 
nantly moderate prismatic but in places includes weak and 
strong grades. Subangular blocky and angular blocky structure 
also occurs. Soil reaction becomes more acid with increasing 
depth. 

Included in mapping are small areas where the sur- 
face layer is silty clay loam, small areas where the slope 
is 8 to 15 percent, small depressions where soils are 
somewhat poorly drained, and areas where the soil is 
silty clay or clay at a depth of 28 to 40 inches. 

This Sara soil is very slowly permeable and holds 
about 7 to 8 inches of water that plants can use. Surface 
runoff is very slow to slow, and the hazard of erosion 
is none to slight. There is a seasonal water table at a 
depth of 8 to 4 feet. 
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_ The principal use of this soil is for timber produc- 
tion. Some areas are cleared and used for hay, pasture, 
and strawberries. Capability unit TITe-2; woodland 
group 8d2; wildlife group 1. 

Sara silt loam, 8 to 15 percent slopes (SaC}.—This soil 
is on hillsides. It has slightly better drainage than Sara 
sut loam, 0 to 8 percent slopes. 

Included in mapping are small areas where the slope 
is either less than 8 percent or more than 15 percent, 
areas where the surface layer is silty clay loam, and 
small areas of seepy wet soils. 

Surface runoff is medium, and the hazard of erosion 
is moderate. 

This soil is mostly used for timber production. Some 
areas are cleared and used for hay and pasture. Cap- 
ability unit [ITe-2; woodland group 3d2; wildlife group 
1. 

Sara silt loam, 15 to 30 percent slopes (SaD).—This 
soil is on hillsides. It is similar to Sara silt loam, 0 to 
8 percent slopes, but has slightly better drainage. 

Included in mapping are small areas where the slope 
is either less than 15 percent or more than 30 percent. 

Surface runoff is rapid, and the hazard of erosion is 
severe. 

This soil is used for timber production. Capability 
unit IVe-1; woodland group 8d2; wildlife group 3. 

Sara silty clay loam, 0 to 8 percent slopes (ScB) —This 
soil is similar to Sara silt loam, 0 to 8 percent slopes, 
but its surface layer is silty clay loam and the depth to 
silty clay or clay is only 20 to 30 inches. 

Included in mapping are small areas where the sur- 
face layer is silt loam and small areas where slopes are 
8 to 15 percent. 

The principal use of this Sara soil is for timber 
production. Some areas are cleared and used for hay, 
pasture, and strawberries. Capability unit I[Iw-2; 
woodland group 3d2; wildlife group 1. 


Sauvola Series 


The Sauvola series consists of moderately well 
drained soils that formed in old sediment derived from 
basalt, quartzite, and volcanic ash. These soils are on old 
dissected terraces. Slopes are 0 to 30 percent. The annual 
precipitation is 45 to 55 inches. The mean annual air 
temperature is about 51° F., and the frost-free season 
: 165 to 180 days. Elevations range from 150 to 350 

eet. 

In a representative profile, the surface layer extends 
to a depth of 12 inches. It is very dark grayish-brown 
loam in the upper part and dark-brown loam in the 
lower part. The subsoil is dark yellowish-brown silty 
clay loam in the upper part and grayish-brown silty 
clay in the lower part. The substratum is grayish-brown 
gravelly sandy clay Joam and very gravelly sandy loam. 
The soil is mottled below a depth of 19 inches. It is 
medium acid to very strongly acid throughout the pro- 
file. 

Vegetation is Douglas-fir, red alder, western redcedar, 
and bigleaf maple. 

These soils are used for hay, pasture, and timber. 

Sauvola loam, 0 to 8 percent slopes (SIB)—This soil 
is on old, high terraces in irregularly shaped tracts. 
Slopes are dominantly 4 to 7 percent. 


Representative profile of Sauvola loam, about 9 miles 
southeast of Kelso, approximately 2 miles north of the 
Rose Valley School and 200 feet south of the Rose 
Valley Road. 900 feet east and 200 feet south of the 
center of sec. 4, T. 7 N., R. 1 W.: 


O1—%% inch to 0, needles, leaves, twigs, and moss; abrupt, 
wavy boundary. % to 1 inch thick. 

All—0 to 3 inches, very dark grayish-brown (10YR 8/2) 
loam, dark grayish brown (10YR 4/2) when dry; 
moderate, medium, subangular blocky structure; very 
hard, firm, slightly sticky, slightly plastic; many 
fine, medium, and coarse roots; medium acid; clear, 
wavy boundary. 2 to 5 inches thick. 

A12—3 to 12 inches, dark-brown (10¥R 3/8) heavy loam, 
grayish brown (10YR 5/2) when dry; strong, fine, 
subangular blocky structure; very hard, friable, 
slightly sticky, slightly plastic; many fine and medium 
and common coarse roots; few gravel; medium acid; 
wavy boundary. 7 to 10 inches thick. 

Bit—12 to 19 inches, dark yellowish-brown (10YR 3/4) silty 
clay loam, brown (10¥R 5/3) when dry; strong, fine, 
subangular blocky structure; hard, friable, slightly 
Sticky, plastic; common fine and medium roots; com- 
mon very fine tubular pores; few thin clay films on 
peds and in pores; few gravel; medium acid; clear, 
wavy boundary. 4 to 9 inches thick. 

B21t-—-19 to 22 inches, dark yellowish-brown (1O0X¥R 4/4) 
silty clay loam, yellowish brown (10YR 5/4) when 
dry ; few, fine, prominent, dark reddish-brown (2.5YR 
2/4) mottles; strong, fine, subangular blocky and 
strong, fine, angular blocky structure; very hard, 
firm, sticky, plastic; few fine and medium roots; few 
very fine tubular pores; common moderately thick 
clay films; few gravel; common, fine, black manganese 
dioxide concretions; very strongly acid; abrupt, wavy 
boundary. 2 to 6 inches thick. 

B22tg—22 to 380 inches, grayish-brown (2.5YR 5/2) silty 
clay, ight gray (10YR 7/2) when dry; common, fine, 
distinct, strong-brown (7.5YR 5/6) mottles; strong, 
coarse and medium, prismatic and strong, medium, 
angular blocky structure; extremely hard, very firm, 
sticky, very plastic; few fine and medium roots; few 
fine tubular pores; common thick clay films on peds 
and in pores; many, fine, black (10YR 2/1) manga- 
nese dioxide concretions; very strongly acid; abrupt, 
wavy boundary. 5 to 10 inches thick. 

IIC1i—30 to 35 inches, grayish-brown (2.5Y 5/2) gravelly 
sandy clay loam, white (N 8/0) when dry; common, 
medium, distinct, strong-brown (7.5YR 5/6), brown- 
ish-yellow (10Y¥R 6/6), and olive (5Y 5/4) mottles; 
massive; very hard, extremely hard in upper inch 
and weakly cemented, very firm, sticky, very plastic; 
very few fine roots; very few fine tubular pores; con- 
tinuous, thick, dark grayish-brown (10YR 4/2) clay 
films on gravel; many, fine, black manganese dioxide 
eoncentrations; very strongly acid; clear, wavy 
boundary. 2 to 6 inches thick, 

ITIC2—85 to 60 inches, multicolored very gravelly sandy 
loam; massive; extremely hard, extremely firm, 
slightly sticky, nonplastic; no roots; few, fine, black 
manganese dioxide concretions; very strongly acid. 

Hues of the A horizon are 10 YR and 7.5YR; values range 
from 3 to 2. Hues of the B2t horizon are 10YR and 2.5Y; 
values range from 4 to 5 and chromas from 2 to 6. There 
are generally a few pebbles throughout the profile; in places 
there are many pebbles in the lower part of the B2t horizon 
and in the GC horizon. Some pebbles are well decomposed, 
and a few are hard. In some places the C horizon is as much 
as 70 percent pebbles. The surface layer has a gritty feel 
in places. 


Included in mapping are small areas where the soils: 
are well drained and do not have a silty clay subsoil. 
There are also small areas where the slope is more than 


8 percent. 
This Sauvola soil is slowly permeable. It holds about 


42 SOIL SURVEY 


% to 8 inches of water that plants can use. Surface run- 
off is slow, and the hazard of erosion is slight. There 
is a seasonal high water table at a depth of 3 to 5 feet. 

This soil is used mainly for timber production, but 
some areas are cleared and used for pasture and_ hay. 
Capability unit IIIe-2; woodland group 3d8; wildlife 
group 4. oy 

Sauvola loam, 8 to 15 percent slopes (SIC).—This soil 
is on old dissected terraces. It is similar to Sauvola loam, 
0 to 8 percent slopes, but its surface layer is only about 
10 inches thick. Slopes are dominantly about 12 percent. 

Included in mapping are small areas where the slope 
is either more than 15 percent or less than 8 percent. 

Surface runoff is medium, and the hazard of erosion 
is moderate. 

This soil is used mainly for timber po Some 
cleared areas are used for pasture and hay. Capability 
unit II[[e-2; woodland group 8d3; wildlife group 4. 

Sauvola loam, 15 to 30 percent slopes (SiD).—This soil 
is on old dissected high terraces. It is similar to Sanvola 
loam, 0 to § percent slopes, but its surface layer is only 
about 8 inches thick. Areas are moderate in size and ir- 
regular in shape. 

Included in mapping are small areas where the slope 
is more than 80 percent, some where it is less than 15 

ercent, and others where the surface layer is silty clay 
oam. 

Surface runoff is rapid, and the hazard of erosion is 
severe. 

This soil is used for timber production. Capability 
unit [Ve-1; woodland group 8d3; wildlife group 7. 


Seaquest Series 


The Seaquest series consists of well-drained soils that 
formed in old sediment Jaid down in brackish water, 
streams, and shallow lakes in the uplands. Slopes are 
0 to 30 percent. The annual precipitation is 50 to 60 
inches. The mean annual air temperature is about 50° F., 
and the frost-free season is 165 to 175 days. Elevations 
range from 400 to 700 feet. 

In a representative profile, the surface layer is very 
dark-brown silt loam, about 12 inches thick. The sub- 
soil and substratum, to a depth of 64 inches, is dark- 
brown and strong-brown silty clay loam and sandy clay 
loam. The surface layer is neutral, and the subsoil and 
substratum are very strongly acid. 

Vegetation is Douglas-fir, red alder, bigleaf maple, 
and western redcedar trees and an understory of salmon- 
berry, swordfern, elderberry, vine maple, and hazel. 

These soils are used for woodland, hay, pasture, small 
grain, strawberries, and cane fruit. 

Seaquest silt loam, 8 to 20 percent slopes (SmC).—This 
soil is near the edges of broad ridgetops and on hill- 
sides. In most places slopes are 10 to 15 percent. 

Representative profile of Seaquest silt loam, in wood- 
land, in Seaquest State Park, approximately 6.3 miles 
northeast of Castle Rock at a point 66 feet east and 
280 feet south of the northwest corner of sec. 4, T. 9 N., 
R. 1 W.: 

A1—0 to 12 inches, very dark brown (1OYR 2/2) silt loam, 
dark grayish brown (10YR 4/2) when dry; strong, 
fine, subangular blocky structure; very hard, friable, 


slightly sticky, nonplastic; many fine and medium 
and few coarse roots; few very fine tubular pores; 


few pebbles; neutral; abrupt, wavy boundary. 7 to 12 
inches thick, 

B1t—-12 to 31 inches, dark-brown (7.5YR 3/2) silty clay loam, 
brown (10YR 6/3) when dry; weak, medium, sub- 
angular blocky structure; hard, firm, sticky, slightly 
plastic; common fine and medium and few coarse 
roots; common very fine tubular pores; common thin 
clay films in pores and a few on peds; few pebbles; 
very strongly acid; clear, wavy boundary. 18 to 21 
inches thick. 

B2t—81 to 47 inches, brown (7.5YR 4/4) sandy clay loam, 
yellowish brown (10YR 5/4) when dry; moderate, 
medium, prismatic structure; hard, very firm, sticky, 
plastic; few fine and medium roots; common very 
fine and few coarse tubular pores; many thin clay 
films in pores and on peds; moderate amount of 
gravel; very strongly acid; clear, wavy boundary. 
11 to 17 inches thick. 

C1—A7 to 64 inches, strong-brown (7.5YR 5/6) sandy clay 
loam, brownish yellow (10Y¥R 6/6) when dry; mod- 
erate, thick, platy structure; hard, very firm, sticky 
nonplastic; common very fine and few very coarse 
tubular pores; continuous, thick, dark-brown (7.5YR 
4/2) clay films on peds and in pores; yellowish brown 
(JOYR 5/4) when dry; few pebbles; very strongly 
acid; clear, wavy boundary. 16 to 19 inches thick. 

The Al horizon ranges from 2 to 3 in value and from 

2 to 4 in chroma. The B2t horizon ranges from 38 to 5 in 

value and from 8 to 6 in chroma. Its hues are 10YR, 7.5YR, 

and 5YR. In places the subsoil texture ranges from silty 
elay loam to sandy clay. In places the C horizon has thin 
lenses and pockets of very fine textured material. 


Included in mapping are small areas of moderately 
well drained soils that have a claypan below a depth of 
40 inches and small areas where the slope is either more 
than 20 percent or less than 8 percent. 

This Seaquest soil is moderately slowly permeable 
and holds about 10 inches of water that plants can use. 
Surface runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used for timber, hay, pasture, and small 
grain. Capability mnit T1Te-1; woodland group 208; 
wildlife group 4. 

Seaquest silt loam, 0 to 8 percent slopes (Sm8)—This 
soil is on broad ridges and in the foothills. 

Included in mapping are small areas where the slope 
is more than 8 percent. 

gues runoff is slow, and the hazard of erosion is 
slight. 

This soil is used mainly for timber, hay, pasture, and 
smal] grain. A small acreage is in strawberries and cane 
fruit. Capability unit [Ie-2; woodland group 203; wild- 
life group 4. 

Seaquest silt loam, 20 to 30 percent slopes (SmD).— 
This soil is on mountainsides and hillsides. Thickness 
of the surface layer ranges from about 10 inches in the 
upper fourth of the slope to about 14 inches in the lower 
fourth. 

Surface runoff is medium to rapid, and the hazard of 
erosion is moderate to severe. 

This soil is used to produce Douglas-fir. Capability 
unit [Ve-1; woodland group 208; wildlife group 7. 


Semiahmoo Series 


The Semiahmoo series consists of very poorly drained, 
organic soils. These soils formed in marshes and swamps 
and on the borders of lakes. They are the remains of 
sedges, lilies, and other water-tolerant plants. Slopes are 
0 to 1 percent. The annual precipitation is 38 to 60 inches. 
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The mean annual air temperature is about 50° F., and 
the frost-free season is 160 to 180 days. Elevations range 
from about 0 to 1,000 feet. 

In a representative profile, the surface layer is dark- 
brown fibrous peat and muck to an average depth of 36 
inches. At depths between 36 and 48 inches is olive-gray, 
sedimentary peat, and at depths between 48 and 84 
inches is a mixture of dark-brown muck and silty clay. 
The soil is very strongly acid throughout the profile. 

Vegetation is sedges, water lilies, and water-tolerant 
woody plants. 

The soils are mostly covered with brush and water 
and are used for wildlife habitat. 

Semiahmoo peat (Sp).—This soil is in depressions in 
marshes and swamps and in areas bordering lakes and 
ponds. The largest tract borders Silver Lake in the 
north-central part of the Cowlitz Area. 

Representative profile of Semiahmoo peat, in an area 
approximately 5 miles east of Castle Rock in the shal- 
low water of Silver Lake. About 2,000 feet southwest 
of the intersection of Paine Road and Spirit Lake High- 
way, about 750 feet north of Pete Moore Island, and 
about 1,370 feet south of Spirit Lake Highway. About 
560 feet south and 340 feet west of the center of sec. 
4,T.9 N., BR. 1 W.: 

Oi—0O to 16 inches, dark-brown (10YR 3/3) fibrous sedge 
peat, dark gray (5Y 4/1) when dry; massive; hard, 
friable, nonsticky, nonplastic; many coarse, medium, 
and fine roots; very strongly acid; gradual, smooth 
poundary. 14 to 18 inches thick. 
to 86 inches, dark-brown (10YR 8/38) muck, dark 
gray (5Y 4/1) when dry; massive; very hard, fri- 
able, nonsticky, nonplastic; common medium and 
coarse roots; very strongly acid; gradual, smooth 
boundary. 17 to 23 inches thick. 

Oe—a6 to 48 inches, olive-gray (5Y¥ 4/2) sedimentary peat, 
very dark gray (5Y 3/1) when dry; massive; very 
hard, friable, nonsticky, nonplastic; few fine roots; 
very strongly acid; gradual, smooth boundary. 9 to 
14 inches thick. 

TIC2—48 to 84 inches, dark-brown (10YR 3/3) mixed muck 
and silty clay, dark gray (5¥ 4/1) when dry; mas- 
sive; very hard, friable, slightly sticky, nonplastic; 
od roots; very strongly acid; abrupt, smooth boun- 

ary. 


Depth of the peat to the underlying mineral soil ranges 
from about 30 inches to many feet. The layer of sedimentary 
peat generally occurs only in the larger mapped areas. In 
places the mineral soil is clay, silty clay loam, or pumicite. 

Included in mapping is one small area of soil that has 
a surface layer of sphagnum moss peat, sandy clay loam 
at a depth of 16 inches, and sandy clay at a depth of 
26 inches. Also included are small areas where the peat 
surface layer is only about 26 inches deep over clay. 

This Semiahmoo soil is moderately permeable in the 
upper 4 feet and slowly permeable in the lower part. 
Drainage generally is not feasible. Surface water ponds. 
There is no erosion hazard. The water table is at or near 
the surface most of the year. 

This soil is used mainly for wildlife habitat. Cap- 
ability unit VITIw-2; wildlife group 11; not placed in a 
woodland group. 


Oa—ié6 


Sifton Series 


The Sifton series consists of somewhat excessively 
drained soils that are underlain by sand and gravel at 
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a depth of 20 to 40 inches. These soils formed in sedi- 
ment derived from mixed volcanic rocks and ash on nar- 
row flood plains and terraces. Slopes are 0 to 8 percent. 
The annual precipitation is 90 to 100 inches. The mean 
annual air temperature is about 48° F., and the frost- 
free season is 120 to 140 days. Elevations range from 
400° to 4,600 feet. ; 

In a representative profile, the surface layer is black 
to very dark brown gravelly loam and sandy loam to a 
depth of about 4 inches. The material from a depth of 
21 to 60 inches is sandy gravel. The soil is medium acid 
to slightly acid throughout the profile. 

Vegetation is Douglas-fir, red alder, and cascara trees 
and an understory of bracken and hazel. 

Sifton soils are used for timber, hay, and pasture. 

Sifton gravelly loam, 0 to 8 percent slopes (S3).— 
This soil is on narrow flood plains of tributaries to the 
Lewis River in the southeast part of Cowlitz Area. In 
most places slopes are 3 to 4 percent. ; 

Representative profile of Sifton gravelly loam, in a 
wooded area, approximately 1.5 miles southwest of Yale, 
240 feet west of Yale-Amboy Road, and 75 feet south 
of Speelyai Creek at a point about 500 feet west and 
250 feet north of the center of sec. 19, T. 6 N., R. 4 E.: 

All—O to 4 inches, black (10YR 2/1) gravelly loam, dark 
brown (7.5YR 4/2) when dry; moderate, medium, 
granular structure; slightly hard, very friable, non- 
sticky, nonplastic; many fine, medium, and coarse 
roots; slightly acid; clear, wavy boundary. 3 to 6 
inches thick. 
to 9 inches, very dark brown (10YR 2/2) sandy 
loam, dark grayish brown (10YR 4/2) when dry; 
weak, fine and medium, subangular blocky structure; 
soft, friable, nonsticky, nonplastic; many fine, me 
dium, and coarse roots to a depth of 7 inches, common 
fine and medium roots between depths of 7 and 9 
inches; many fine interstitial pores; moderate 
amount of gravel; medium acid; abrupt, wavy 
boundary. 5 to 8 inches thick. 
to 21 inches, dark-brown (10YR 3/3) sandy loam, 
brown (10YR 5/3) when dry; weak, medium and 
fine, subangular blocky structure; soft, very friable, 
nonsticky, uonplastic¢; common fine roots; many 
fine interstitial pores and few fine tubular pores; 
few pebbles; medium acid; abrupt, wavy boundary. 
12 to 15 inches thick. 

IIC—21 to 60 inches, multicolored sandy gravel. 

This is a stratified water-laid soil and layer sequences are 
variable, The All and A12 horizons range from silt loam 
to loam, and the gravel content ranges from 5 to 50 percent. 
The color ranges from 2 to 3 in value from 1 to 3 in chroma 
and is 7.5YR or 10YR in hue. The A13 horizon ranges in 
value and chroma from 8 to 4, and hue igs 7.5YR or 10YR. 
Texture ranges from fine sandy loam to coarse sandy loam, 
and the gravel content from 5 to 50 percent, Depth to sandy 
gravel ranges from 20 to 40 inches, 


Included in mapping are small areas of soil that is 
cobbly sand throughout and of soils that have a cobbly 
loam surface layer. Also included are small areas where 
the slope is more than 8 percent. These included soils gen- 
erally are steep and very steep and are on terrace 
fronts. Other small inclusions are soils that are silt 
loam or loam to a depth of about 24 inches. 

This Sifton soil is rapidly permeable and holds about 
2 to 4 inches of water that plants can use. Surface run- 
off is slow. The hazard of erosion from flooding on the 
flood plains is slight to moderate. 

This soil is used chiefly for timber. Small acreages 
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are cleared and used for hay and pasture. Capability 
unit [Ve-8; woodland group 8f1; wildlife group 5. 


Snohomish Series 


The Snohomish series consists of poorly drained soils. 
These soils formed in stratified silty, clayey, and peaty 
alluvium in backwaters and depressions on flood plains 
of the Columbia River. Slopes are 0 to 3 percent. The 
annual precipitation is 88 to 50 inches. The mean annual 
air temperature is about 52° F., and the frost-free sea- 
nae is 165 to 195 days. Elevations range from 10 to 550 
fect. 

In a representative profile, the surface layer is gray, 
prominently mottled silty clay loam to a depth of 15 
inches. This is underlain by stratified layers of muck, 
silty clay, and fibrous sedge peat to a depth of 61 
inches. The soil is strongly acid to slightly acid through- 
out the profile. 

Vegetation is black cottonwood, Oregon ash, willow, 
sedges, skunk cabbage, and marshgrass. 


Snohomish soils are used for hay, pasture, row crops, 
and specialty crops. 

Snohomish silty clay loam (5s).—This soil is in depres- 
sions on the flood plains of the Columbia River. It is 
nearly level (fig. 14). 

Representative profile of Snohomish silty clay loam, 
in a pasture, approximately 5 miles west of Longview 
in the Willow Grave community, 1,000 feet north of 
Willow Grove and 180 feet west of the silo. About 1,500 
feet’ west and 1,560 feet north of the southeast corner 
of sec. 16, T. 8 N., R. 3 W.: 


Apg—0 to 6 inches, gray (5Y 5/1) silty clay loam, gray (5Y 
6/1) when dry; many, fine and medium, prominent, 
dark-brown (7.5YR 3/4) mottles, yellowish red 
(5¥R 5/8) when dry; moderate, medium, subangu- 
tar blocky and weak, fine, granular structure; very 
hard, firm, slightly sticky, plastic; many fine and 
medium roots; few medium tubular pores; strongly 
acid; abrupt, smooth boundary 6 to 7 inches thick. 
to 15 inches, gray (5¥ 5/1) silty clay loam, gray 
(5¥ 6/1) when dry; many, fine and medium, promi- 
nent, dark-brown (7.5YR 4/4) mottles, strong brown 
(7.5YR 5/6) when dry; common, fine, prominent, 
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Figure 14.—Poorly drained Snohomish silty clay loam. Hills in background are Olympic silt loam, 20 to 30 percent slopes. 
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dark reddish-brown (2.5YR 3/4) mottles, dark red 
(2.5YR 8/6) when dry; moderate, coarse, prismatic 
and moderate, medium, subangular blocky structure ; 
very hard, firm, slightly sticky, plastic; many fine 
and medium roots to a depth of 10 inches, common 
roots ut a depth of 15 inches; many very fine and 
common medium tubular pores; slightly acid; abrupt, 
smooth boundary. 9 to 11 inches thick. 

I1O0ce1—-15 to 25 inches, gray (5Y 5/1) and dark reddish-brown 
(5YR 2/2) peaty muck, gray (5Y 6/1) and dark 
grayish brown (LOYR 4/2) when dry; common, fine, 
distinct, dark-red (2.5YR 3/6) mottles, yellowish red 
(5YR 4/6) when dry; massive and layered; very 
hard, friable, slightly sticky, nonplastic; common 
fine and medium roots; common coarse and common 
medium tubular pores lined with iron oxide deposits; 
occasional sand pockets 1 to 8 inches in diameter; 
medium acid; abrupt, smooth boundary. 9 to 11 
inches thick. 

TIIC1g—25 to 27 inches, gray (5Y 5/1) silty clay, light gray 
(2.5Y¥R 7/2) when dry; common, fine, prominent, 
dark reddish-brown (2.5YR 2/4) mottles, dark red 
(2.5¥R 3/6) and yellowish red (5YR 4/6) when 
dry; massive; very hard, firm, very sticky, plastic; 
few fine roots; common coarse tubular pores lined 
with iron oxide deposits; some partially decomposed 
plant leaves and stems; slightly acid; abrupt, smooth 
boundary. 1 to 3 inches thick. 

IVOe2—27 to 89 inches, dark-brown (7.5YR 38/2) fibrous 
sedge peat, very dark grayish brown (10¥R 3/2) 
when dry; massive and layered; very hard, friable, 
nonsticky, nonplastic; few fine roots; no pores; 
Pe acid; clear, smooth boundary. 9 to 13 inches 

ick. 

IVOa—39 to 48 inches, olive-gray (5Y 4/2) muck, grayish 
brown (2.,5¥R 5/2) when dry; massive and layered; 
very hard, friable, slightly sticky, slightly plastic; 
few fine roots; common coarse tubular pores; slightly 
acid; clear, smooth boundary. 8 to 9 inches thick. 

IVOe3-—48 to G1 inches, very dark grayish-brown (2.5Y 3/2) 
peaty muck, gray (N 5/0) when dry; massive and 
layered; hard, friable, slightly sticky, nonplastic; 
no roots; few coarse tubular pores; medium acid; 
abrupt, smooth boundary. 


Depth to the peat or muck layers ranges from 14 inches 
to 8 or 4 feet. The mineral horizons are gleyed and range 
from 10YR to 5YR in hue, from 2 to 5 in value, and from 
1 to 2 in chroma. Hues of the organic layers are dominantly 
5Y but range from 5Y to 5YR; values range from 2 to 5, and 
chroma from 1 to 4. In most places mottling extends to the 
surface because of the high water table. 

Included in mapping are small areas where the sur- 
face layer is silt loam or clay and small areas where the 
soil is clayey throughout the profile. 

This Snohomish soil is slowly permeable and holds 
more than 10 inches of water that plants can use. Sur- 
face runoff is very slow, and the hazard of erosion is 
none to slight. In places the high water table restricts 
maximum growth of plant roots. 

This soil is used mainly for hay and pasture. Pepper- 
mint, beans, peas, corn, cucumbers, and other vegetables 
are also grown. Capability unit [Iw-1; wildlife group 1; 
not placed in a woodland group. 


Speelyai Series 


The Speelyai series consists of somewhat excessively 
drained soils that formed in glacial outwash on terraces. 
Slopes are 0 to 60 percent. The annnal precipitation is 
55 to 70 inches. The mean annual air temperature is 
about 49° F., and the frost-free season is 160 to 180 
days. Elevations range from 400 to 600 feet. 
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In a representative profile, the surface layer is loamy 
sand and gravelly sand to a depth of about 5 inches. The 
upper part of the surface layer is very dark gray; the 
lower. part is dark gray. Beneath this and extending to a 
depth of about 11 inches is gray gravelly sand. This is 
underlain by gray, weakly cemented very gravelly sand 
that restricts the downward movement of water and 
roots. The soil is neutral to very strongly acid through- 
out the profile. 

Vegetation is Douglas-fir, bigleaf maple, red alder, 
and western redcedar trees and an understory of brushy 
plants. 

These soils are used principally for woodland, but 
some areas are cleared and used for pasture and hay. 

Speelyai gravelly loamy sand, 0 to 8 percent slopes 
(Sy8).—This soil is in irregularly shaped tracts on terraces, 
In most places slopes are 2 to 5 percent. 

Representative profile of Speelyai gravelly loamy 
sand, in a wooded area, 150 feet northeast of South 
Toutle Road in a cut bank on the right side of the 
entrance to a large gravel pit. About 0.6 of a mile east 
of the school and 0.15 of a mile southeast of the Spirit 
Lake Highway and South Toutle Road junction. 500 
feet east and 620 feet south of the center sec. 30, T. 10 
N., R. 1 E.: 

A11—0 to 2 inches, very dark gray (10YR 3/1) loamy sand, 
dark gray (10YR 4/1) when dry; single grain; loose, 
nonsticky, nonplastic; many fine and medium roots; 
neutral; abrupt, smooth boundary. % to 2 inches 
thick. 

A12—2 to 5 inches dark-gray (10YR 4/1) gravelly loamy 
sand, light brownish gray (10YR 6/2) when dry; 
single grain; loose, nonsticky, nonplastic; many fine 
and medium roots; very strongly acid; clear, smooth 
boundary. 3 to 4 inches thick. 

C1—5 to 11 inches, gray (10YR 5/1) gravelly sand, light gray 
or gray (10YR 6/1) when dry; single grain; loose, 
nonsticky, nonplastic; common fine roots; medium 
acid; clear, smooth boundary. 6 to 8 inches thick. 
to 60 inches, gray (N 5/0) weakly cemented very 
gravelly sand, light gray (N 7/0) when dry; massive; 
extremely hard and extremely firm in place, non- 
sticky, nonplastic; common fine roots in the upper 
3 inches, few fine roots between depths of 3 and 30 
inches and none below; medium acid. 

Color of the A horizon ranges in value from 8 to 4 and 
in chroma from 1 to 3. Texture ranges from gravelly loamy 
sand to sandy loam. In the C horizon the color ranges in 
value from 4 to 5 and chroma from 0 to 2. Depth to the 
weakly cemented layer ranges from 9 to 20 inches. Gravel 
content in the A horizon ranges from 3 to 20 percent. 


This soil is slowly permeable, and holds about 1 inch 
of water that plants can use. Surface runoff is very 
slow, and the hazard of erosion is none to slight. 

Small areas of this soil are used for pasture and hay. 
Large areas are in brush or are wooded (fig. 15). Cap- 
ability unit VIs-4; woodland group 5d1; wildlife group 
9. 

Speelyai gravelly loamy sand, 15 to 60 percent slopes 
(SyE).—This soil is on terrace fronts. Depth to the weakly 
cemented gravel layer averages about 9 inches. Slopes 
are dominantly 25 to 40 percent. 

Surface runoff is medium to very rapid, and the 
hazard of erosion is moderate to severe. 

This soil is used chiefly for woodland. Capability unit 
VIs-1; woodland group 5d1; wildlife group 9. 
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Figure 15—Speelyai gravelly loamy sand, 0 to 8 percent slopes. Few roots can penetrate deeper than about 14 inches because of the 
extremely firm, weakly cemented very gravelly sand. 


Toutle Series 


The Toutle series consists of excessively drained soils 
that formed in alluvium high in pumice. These soils are 
on flood plains and terraces. Slopes are 0 to 45 percent. 
The annual precipitation is 88 to 70 inches. The mean 
annual air temperature is about 50°F., and the frost- 
free season is 160 to 195 days. Elevations range from 
15 to 700 feet. 

In a representative profile, the surface layer is very 
dark grayish-brown Joamy sand about 12 inches thick. 
Below this to a depth of about 36 inches is very dark 
grayish-brown. stratified loamy sand, sandy loam, and 
very fine sandy loam. The substratum, to a depth of 60 
inches or more, is multicolored gravelly medium sand. 
The soil has neutral reaction throughout the profile. In 
places the surface layer is fine sandy loam. In other 


places the soil is gravelly loamy sand throughout the 
profile. 

Vegetation is Douglas-fir, red alder, western redcedar, 
Oregon white oak, lodgepole pine, black cottonwood, big- 
leaf maple, and western hemlock trees and an understory 
of vine maple, swordfern, and bracken. 

The soils are used principally for timber production. 
A small acreage is used for pasture. 

Toutle loamy sand, 0 to 8 percent slopes (ToB).—This 
soil is in long, narrow areas on flood plains and in large, 
irregularly shaped tracts on terraces. Generally, slopes 
are 2 to 3 percent. 

Representative profile of Toutle loamy sand, in a 
pasture, approximately 0.6 mile south of Woodland and 
250 feet south of the junction of Pekin South Road and 
Whelan Road. About 875 feet west and 1,500 feet south 
of the northeast corner of sec. 25, T. 5 N., R. 1 E.: 
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A1—O to 12 inches, very dark grayish-brown (10XYR 3/2) 
loamy sand, brown (10¥R 5/3) when dry; single 
grain; loose, nonsticky, nonplastic; many fine and 
medium roots; few pumice pebbles; neutral; abrupt, 
wavy boundary. 10 to 12 inches thick. 

C1—12 to 36 inches, very dark grayish-brown (2.5Y 3/2) stra- 
tified loamy sand, sandy loams, and very fine sandy 
loam, light brownish gray (2.5Y 6/2) when dry; 
single grain; loose, nonsticky, nonplastic; few fine 
roots; a moderate amount of pumice gravel; neutral; 
abrupt, wavy boundary. 18 to 24 inches thick. 

C2—36 to 60 inches, multicolored gravelly medium sand, dom- 
inantly dark gray (10YR 4/1) and light gray (10YR 
6/1) when dry; has pockets of gravelly sand; single 
grain; loose, nonsticky, nonplastic; no roots; gravel 
is dominantly of pumice; neutral. 


The Al horizon color ranges in value from 2 to 8 and in 
chroma from 1 to 8; hue is 10YR or 2.5¥. The C horizon 
is mostly loamy sand, or coarser, stratified with lenses that 
are one-half inch to 3 inches thick of fine sandy loam or very 
fine sandy loam. Gravel content throughout the profile ranges 
from about 5 to 50 percent. Reaction ranges from strongly 
acid to neutral but generally is neutral. Normally the soil 
becomes slightly less acid with inereasing depth. 

Included in mapping are small areas where the sur- 
face layer is gravelly or is fine sandy loam and small 
areas where the slope is more than 8 percent. 

This Toutle soil is rapidly permeable and holds about 
4 inches of water that plants can use. Surface runoff is 
slow to very slow. Most of the acreage is protected by 
a Unprotected areas are subject to damaging over- 

ow. 

This soil is used principally for timber production. A 
small acreage is used for pasture. Capability unit VIs-2; 
woodland group 3s1; wildlife group 9. 

Toutle loamy sand, 8 to 40 percent slopes (ToD).—This 
soil is on terraces and terrace fronts, It is similar to 
Toutle loamy sand, 0 to 8 percent slopes, but it is not 
subject to flooding. Slopes are dominantly about 25 
percent. 

Included in mapping are small areas where the slope 
is either more than 40 percent or less than 8 percent and 
small areas where the surface layer is fine sandy loam 
or gravelly loamy sand. 

urface runoff is slow to medium, and the hazard of 
erosion is moderate to severe. 

This soil is used for timber production. Capability 
mnit VIs—l; woodland group 3s1: wildlife group 9. 

Toutle gravelly loamy sand, 0 to 8 percent slopes 
(TtB).—This soil is in long, narrow tracts on flood plains 
and in small, irregularly shaped tracts on terraces. It is 
similar to Toutle loamy sand, 0 to 8 percent slopes, but 
it is gravelly throughout the profile and holds only 
about 3 inches of water that plants can use. 

Included in mapping are small areas of soils that 
have a loamy sand surface layer, small areas where the 
slope is more than 8 percent, and others where the soil 
has cobblestones throughout the profile. 

Most of the acreage is subject to flooding. 

This soil is used for timber production. Capability 
unit VIs-2; woodland group 881; wildlife group 9. 

Toutle fine sandy loam, 0 to 8 percent slopes (TuB).— 
This soil is on terraces. Except for texture of the sur- 
face layer, it is similar to Toutle loamy sand, 0 to 8 
percent slopes. 

Included in mapping are small areas of soils that have 
cemented sand or gravel in the subsoil and small areas 
of undulating or steep soils. 
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Most of the acreage is above the high water line and 
is not subject to flooding. 

Timber production is the major use. Small acreages 
are used for hay and pasture. Capability unit VIs-2; 
woodland group 8s1; wildlife group 9. 

Toutle fine sandy loam, 15 to 45 percent slopes (TuD}.— 
Except for texture of the surface layer, this soil 1s simi- 
lar to Toutle loamy sand, 0 to 8 percent slopes. 

Included in mapping are small areas of soils that have 
cemented sand or gravel in the subsoil and small areas 
where the slope is less than 15 percent. 

Surface runoff is slow to medium, and the hazard of 
erosion is moderate to severe. 

Timber production is the major use for this soil. Capa- 
bility unit VIe-3; woodland group 8s1; wildlife group 9. 


Vader Series 


The Vader series consists of somewhat excessively 
drained soils on uplands. These soils formed in material 
weathered from sandstone. Slopes are 8 to 50 percent. 
The annual precipitation is 50 to 70 inches. The mean 
air temperature is about 47° I’., and the frost-free sea- 
son is 180 to 150 days. Elevations range from 50 to 1,700 
feet. 

In a representative profile, the surface layer is dark 
reddish-brown loam about 6 inches thick. The subsoil, to 
a depth of 27 inches, is reddish-brown loam. The sub- 
stratum is yellowish-brown loamy fine sand and very 
gravelly fine sand to a depth of 68 inches or more. The 
soil is strongly acid to very strongly acid throughout the 
profile. 

Vegetation is Douglas-fir, western hemlock, red alder, 
and western redcedar trees and an understory of huckle- 
berry, bracken and swordfern, salal, Oregon-grape, and 
native grasses. 

Vader soils are used for timber production. on 

Vader loam, 30 to 50 percent slopes (VaE).—This soil is 
in large tracts in the northwestern part of the Area. 
Slopes are long and in most places are 40 to 50 percent. 

Representative profile of Vader loam, in a wooded 
area, approximately 18 miles north of Stella, at a point 
600 feet east and 1,100 feet north of the west quarter 
corner of sec. 13, T. 10 N., R. 4 W.: 


A1—O to 6 inches, dark reddish-brown (5YR 3/4) loam, dark 
brown (7.5¥R 4/4) when dry; moderate, medium, 
granular and weak, fine, subangular blocky struc- 
ture; soft, friable, nonsticky, nonplastic; many fine, 
medium, and coarse roots; about 12 percent is sand- 
stone fragments 2 millimeters to 3 inches in diameter, 
dominantly 2 to 10 millimeters in diameter; strongly 
acid; gradual, wavy boundary. 2 to 8 inches thick. 

B2—6 to 27 inches, reddish-brown (5YR 4/4) loam, reddish 
brown (5YR 5/4) when dry, about 5 percent is dark 
brown (7.5YR 4/4) and reddish yellow (7.5YR 6/6) 
when dry; weak, medium and fine, subangular blocky 
structure; slightly hard, friable, slightly sticky, non- 
plastic; many fine, medium, and coarse roots; few 
fine tubular pores; about 10 percent is sandstone frag- 
ments 2 millimeters to 3 inches in diameter, domi- 
nantly 2 to 10 millimeters in diameter; very strongly 
acid; clear, wavy boundary. 18 to 25 inches thick. 

C1—27 to 54 inches, yellowish-brown (10YR 5/4) loamy fine 
sand, very pale brown (10YR 7/4) when dry, about 
10 percent is reddish brown (5YR 4/4) or yellowish 
red (5YR 5/6) when dry; massive; soft, very friable, 
nonsticky, nonplastic; few fine roots; few fine tu- 
bular pores; about 5 percent is sandstone fragments 
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2 millimeters to 3 inches in diameter, dominantly 5 
to 15 millimeters in diameter; very strongly acid; 
gradual, wavy boundary. 22 to 33 inches thick. 

C2—54 to 68 inches, yellowish-brown (10YR 5/4) very gravel- 
ly fine sand, very pale brown (1OYR 7/4) when dry; 
about 5 percent is yellowish red (5YR 4/6) or reddish 
yellow (5YR 6/6) when dry; massive; hard, firm, 
nonsticky, nonplastic; very few fine roots at a depth 
of 60 inches; very few fine tubular pores; about 75 
percent sandstone fragments; strongly acid. 


Color value of the Al horizon ranges from 2 to 4 and 
chroma from 1 to 4; hue is 10YR, 7.5YR or 5YR. Color of the 
B and C horizons ranges in value from 4 to 5 and in chroma 
from 4 to 6. Depth to sandstone ranges from 40 inches to 
more than 72 inches. The A horizon is as thin as 2 inches on 
the upper fourth of long slopes and as thick as 8 inches 
on the lower fourth. 

Included in mapping are spots of sandstone outcrop, 
small areas where the slope is less than 30 percent, others 
where it is more than 50 percent, and small areas of 
soils that have a silt loam or silty clay loam subsoil. 
Also included are small areas of soils that have a silt 
loam or fine sandy loam surface layer. 

Permeability is moderately rapid to a depth of 27 
inches and rapid below that depth. Roots penetrate as 
far down as bedrock. The soil holds about 6 inches of 
water that plants can use. Surface runoff is rapid, and 
the hazard of erosion is severe. 

This soil is used to produce timber. Capability unit 
ViIe-1; woodland group 2r1; wildlife group 8. 

Vader loam, 8 to 30 percent slopes (VaD).—This soil is 
on narrow ridges and on mountainsides. It is similar 
to Vader loam, 30 to 50 percent slopes, but has a thicker 
surface layer. Thickness averages about 12 inches but 
ranges from about 5 inches on the upper fourth of the 
slope to about 15 inches on the lower fourth. In small 
areas, erosion has removed the entire original surface 
layer. There are also small areas of slippage. 

Included in mapping are small areas where the sur- 
face layer is about 7 inches thick, areas that have a silt 
loam or silty clay loam subsoil, small areas where the 
slope is less than 8 percent, and areas where it is more 
than 30 percent. 

Surface runoff is slow to medium, and the hazard of 
erosion is slight to severe. The soil holds about 7 inches 
of water that plants can use. 

This soil is used for timber production. Capability 
unit [Ve-2; woodland group 208; wildlife group 8. 


Use and Management of the Soils 


This section explains the capability classification sys- 
tem used by the Soil Conservation Service, describes 
use and management of the soils in the Cowlitz Area, 
and gives estimated yields of the principal crops. It 
also describes use and management of the soils for 
woodland and wildlife habitat and for engineering and 
town and country planning. 


Capability Grouping 


Capability grouping shows, in a general way, the suit- 
ability of soils for most kinds of field crops. The groups 
are made according to the limitations of the soils when 
used for field crops, the risk of damage when they are 
used, and the way they respond to treatment. The group- 
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ing does not take into account major and generally ez- 
pensive landforming that would change slope, depth, or 
other characteristics of the soils; does not take into con- 
sideration poesible but unlikely major reclamation proj- 
ects; and does not apply to rice, cranberries, horticul- 
tural crops, or other crops requiring special manage- 
ment. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when 
used for other purposes, but this classification is not a 
substitute for interpretations designed to show suitability 
and limitations of groups of soils for range, for forest 
trees, or for engineering. 

In the capability system, all kinds of soil are grouped 
at three levels: the capability class, the subclass, and 
the unit. These levels are described in the following 
paragraphs. 

Capasitiry Crasses, the broadest groups, are desig- 
nated by Roman numerals I through VIII. The num- 
erals indicate progressively greater limitations and 
narrower choices for practical use, defined as follows: 


Class I soils have few limitations that restrict their 
use. 

Class II soils have moderate limitations that reduce 
the choice of plants or that require moderate 
conservation practices. 

Class IIL soils have severe limitations that reduce 
the choice of plants, require special conserva- 
tion practices, or both. 

Class IV soils have very severe limitations that re- 
duce the choice of plants, require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit 
their use largely to pasture or range, woodland, 
or wildlife habitat. (None in this survey area) 

Class VI soils have severe limitations that make 
them generally unsuited to cultivation and limit 
their use largely to pasture or range, woodland, 
or wildlife habitat. 

Class VII soils have very severe limitations that 
make them unsuited to cultivation and that 
restrict their use largely to pasture, woodland, 
or wildlife habitat. 

Class VIII soils and landforms have limitations 
that preclude their use for commercial crop 
production and restrict their use to recreation, 
wildlife habitat, or water supply, or to esthetic 
purposes. 


Cavaniniry Sugsciasses are soil groups within one 
class; they are designated by adding a small letter, e, w, s, 
or c, to the class numeral, for example, IIc. The letter 
e shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil 
is limited mainly because it is shallow, droughty, or 
stony; and ¢, used in only some parts of the United 
States, shows that the chief limitation is climate that 
is too cold or too dry. 

In class I there are no subclasses, because the soils 
of this class have few limitations. Class V can contain, 
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at the most, only the subclasses indicated by 2, s, and ¢, 
because the soils in class V are subject. to little or no 
erosion, though they have other limitations that restrict 
their use largely to pasture or range, woodland, wildlife 
habitat, or recreation. 

Capanitity Unrrs are soil groups within the sub- 
classes. The soils in one capability unit are enough alike 
to be suited to the same crops and pasture plants, to 
require similar management, and to have similar pro- 
ductivity and other responses to management. Thus, the 
capability unit is a convenient grouping for making 
many statements about management of soils. Capability 
units are generally designated by adding an Arabic 
numeral to the subclass symbol, for example, IIe-8 or 
IlJe-4. Thus, in one symbol, the Roman numeral des- 
ignates the capability class, or degree of limitation; the 
small letter indicates the subclass, or kind of limitation, 
as defined in the foregoing paragraph; and the Arabic 
numeral specifically identifies the capability unit within 
each subclass, 


Management by capability units 


The soils in the Cowlitz Area have been assigned to 
85 capability units. The soils in each unit have about 
the same limitations, are subject to similar risks of dam- 
age, need about the same management, and respond to 
management in about the same way. In the following 
pages the capability units in the survey area are de- 
scribed, and suggestions for the use and management 
of the soils are given. To determine the soils in a cap- 
ability unit, refer to the “Guide to Mapping Units” at 
the back of this publication. 


CAPABILITY UNIT I-1 


This unit consists of very deep, well-drained soils on 
flood plains. Slopes are 0 to 3 percent. These soils hold 
about 8 inches to more than 10 inches of water that 
plants can use. Permeability is moderate and moderately 
rapid. Surface runoff is very slow, and the hazard of 
erosion is none to slight. In areas trampled by livestock 
or cultivated, a compacted layer, or pan, tends to form 
just below the surface. The pan reduces the rate at which 
water and roots penetrate the soil. 

All climatically adapted crops that require good 
drainage grow well on these soils. Suitable crops are 
bulbs, carrots, sweet corn, field corn for silage, potatoes, 
cabbage (fig. 16), broccoli, canning peas, green beans, 
strawberries, mint, cane fruit, pasture and hay plants, 
tree fruit, and nuts. Suitable grasses are orchardgrass, 
tall fescue, and ryegrass. Suitable legumes are alfalfa, 
white clover, and red clover. 

These soils are among the easiest to manage in the 
Cowlitz Area. The pan can be corrected by varying the 
depth of tillage and by not pasturing or tilling when 
the soil is too wet. The supply of organic matter can be 
maintained by applying barnyard manure, by returning 
all crop residue to the soil, by growing green-manure 
crops in the rotation, and by growing soil conserving 
crops, such as grasses and legumes, about 1 year in 4. 

Most crops respond to a complete commercial fertilizer 
that contains nitrogen, phosphorus, and potassium. For 
alfalfa, lime and boron are also needed. Supplemental 
sprinkler irrigation is used by many farmers but is not 
essential to the growth of crops. The interval between 
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irrigations can be determined by frequent checks of 
soil moisture in the field. 


CAPABILITY UNIT Me-1 

Im this unit are well-drained soils on terraces. Slopes 
are 0 to 8 percent. Permeability is moderate and mod- 
erately slow. These soils hold 10 inches or more of water 
that plants can use. Surface runoff is slow, and the 
hazard. of erosion is slight. In areas trampled by live- 
stock or cultivated, a compacted layer, or pan, forms just 
below the surface. The pan recluces the rate at which water 
and roots penetrate the soil. 

Most of the crops adapted to the climate of the Area 
can be grown on these soils. They include pasture (fig. 
17), hay, bulbs, small grain, strawberries, cane fruit, 
truck crops, tree fruit, and nuts. Suitable grasses are 
orchardgrass, tall fescue, and ryegrass. Suitable legumes 
ae alfalfa, red clover, birdsfoot trefoil, and white 
clover. 

These soils can be cultivated throughout a wide range 
of moisture content. The compacted subsurface layer can 
be broken and better water and root penetration estab- 
lished by varying the depth of tillage and by preventing 
livestock trampling when the soil is wet. A suitable level 
of organic matter can be maintained by applying 
manure, by growing green-manure crops, and by grow- 
ing soil conserving crops, such as grasses and legumes, 
about 1 year in 3. Soils steeper than 3 percent should 
be tilled across the slope to help control erosion. 

Crops respond to a complete commercial fertilizer 
that contains nitrogen, phosphorus, and potassium. 
Sulfur and boron are useful to legumes and some truck 
and nut crops. Lime is needed for red clover, birdsfoot 
trefoil, white clover, and alfalfa. 

Supplemental sprinkler irrigation is beneficial to 
crops. Intervals between irrigations can be determined 
by frequent checks of soil moisture in the field. 


CAPABILITY UNIT Ile-2 
Well-drained soils on uplands are in this unit. Slopes 
are 0 to 8 percent. These soils hold 7 to more than 10 
inches of water that plants can use. Permeability is 
moderate to slow. Surface runoff is slow, and the hazard 
of erosion is slight. If these soils are cultivated or are 
trampled by livestock, a compacted layer, or pan, tends 
to form just below the surface. The pan reduces the 
rate at which water and roots penetrate the soil. 
These soils are used mainly for pasture and hay, but 
they can also produce strawberries, cane fruit, small 
grain, and potatoes. Suitable grasses are orcharderass, 
tall fescue, ryegrass, and timothy. Suitable lezumes are 
red clover, white clover, subclover, and birdsfoot trefoil. 
The pan can be corrected by varying the depth of 
the tillage, by not tilling when the soil is too wet, and 
by protecting it from livestock trampling when it is wet. 
Good tilth and an adequate supply of organic matter 
can be maintained by applying barnyard manure, by 
growing green-manure crops, and by growing soil con- 
serving crops about half the time. Soils steeper than 3 
percent should be tilled across the slope to help control 
erosion. 
Nonlegumes respond to nitrogen fertilizer. Most crops 
respond to applications of phosphorus. Legumes and 
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Figure 16.—Harvesting cabbage on Clato silt loam. This soil has no major limitations to crop growth and management. Capability unit I-1. 


high-yielding irrigated crops respond to applications of 
agricultural lime. 

Sprinkler irrigation is beneficial but not essential to 
the growth of crops. 


CAPABILITY UNIT Te-3 


Only Kelso silt loam, 0 to 8 percent slopes, is in this 
unit. This is a moderately well drained soil on terraces. 
Permeability is slow. The soil holds more than 10 inches 
of water that plants can use. Surface runoff is slow to 
medium, and there is a slight to moderate erosion 
hazard, In areas trampled by livestock or cultivated, a 
compacted layer, or pan, tends to develop just below 
the surface when the soil is wet. The pan reduces the 
rate at which roots and water penetrate the soil. 

The principal crops grown on this soil are hay and 
pasture plants, strawberries, cane fruit, and small grain. 


Most truck oe can be grown. Suitable grasses are 
orchardgrass, tall fescue, ryegrass, and timothy. Suitable 
clovers are red clover, white clover, alsike clover, and 
birdsfoot trefoil. 

In some places it may be necessary to install open 
drains or random tile lines to drain excess water from 
basins, potholes, or seep areas. Land smoothing and 
sloping improve surface drainage. 

The pan can be corrected by varying the depth of 
tillage and by not pasturing or tilling when the soil 
is too wet. The supply of organic matter can be main- 
tained by applying barnyard manure, by growing green- 
manure crops, and by growing soil conserving crops, 
such as grasses and legumes, about half the time. Soils 
steeper than 38 percent should be tilled across the slope 
to help control erosion. 

Nonlegumes respond to nitrogen. Most crops respond 
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to applications of phosphorus. Legumes and high-yield- 
ing crops under irrigation respond to applications of 
agricultural Jime. 

Sprinkler irrigation is beneficial but not essential to 
the growth of crops. To determine the interval between 
irrigations, frequent checks of moisture in the field are 
helpful. 


CAPABILITY UNIT IIw-1 


This unit is made up of moderately well drained to 
poorly drained soils on flood plains and terraces. Slopes 
are 0 to 8 percent. Permeability ranges from slow to 
moderately slow. The soils hold 9 to more than 10 inches 
of water that plants can use. Surface runoff is very slow 
or slow, and the hazard of erosion is none to slight. In 
areas trampled by livestock or cultivated, a compacted 
layer or pan tends to form just below the surface. The 
pan pee the rate at which water and roots penetrate 
the soil. 

In undrained areas these soils ave suited only to wet- 
tolerant grasses and legumes. If drained, they are suited 
to_a wide variety of crops, including bulbs, sweet. corn, 
field corn for silage, carrots, potatoes, cabbage, broccoli, 
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canning peas, green beans, strawberries, mint, cane fruit, 
and pasture and hay plants. Suitable grasses for drained 
soils are orchardgrass, tall feseue, ryegrass, timothy, and 
meadow foxtail. Suitable legumes for drained soils are 
white clover, big trefoil, birdsfoot trefoil, red clover, 
alsike clover, and alfalfa. 

Drainage is fairly easy to establish on these soils. 
Open drains or tile drains are the most satisfactory. 
Distance between drains determines what crops can be 
grown. Even though a separate drainage system must 
be designed for each site, generally a spacing of 400 to 
600 feet between drains is adequate for all crops but 
those least tolerant of wetness, and a spacing of about 
‘200 to 400 feet is adequate for all climatically adapted 
crops. In many places, tile lines that drain excess water 
from basins or potholes into outlets are needed. Land 
smoothing and sloping also are needed. 

Pans can be corrected by varying the depth of tillage 
and by not pasturing or tillmg when the soil is too wet. 
The supply of organic matter can be maintained by ap- 
plying barnyard manure and by growing soil conserv- 
ing crops, such as grasses and legumes, about 1 year in 4. 

Most crops respond to a complete commercial fertilizer 
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containing nitrogen, phosphorus, and potassium. Lime 
is beneficial to red clover, birdsfoot. trefoil, white clover, 
and alfalfa if the soil pH is 5.6 or lower. Sulfur and 
boron are needed for legumes and some truck crops. 

Sprinkler irrigation is beneficial and is used by many 
farmers, but it 1s not essential to the growth of crops. 
Frequent checks of soil moisture in the field are helpful 
in determining the interval between irrigations. 


CAPABILITY UNIT Ifw-2 


Clato silt loam, coarse variant, a well-drained soil on 
flood plains, is the only soil in this unit. It is moderately 
deep over sand and gravel. It is moderately permeable 
to a depth of 20 to 36 inches and very rapidly permeable 
below that depth. It holds about 7 inches of water that 

lants can use. Slopes are 0 to 3 percent. Surface runoff 
is slow, and there is a slight to moderate erosion hazard 
from floodwater. In areas trampled by livestock or culti- 
vated, a compacted layer, or pan, tends to develop just 
below the surface. The pan reduces the rate at which 
water and roots penetrate the soil. 

Pasture and hay are the principal crops, but cane fruit 
and strawberries can be grown in areas not subject to 
flooding. Small grain and truck crops can also be grown, 
but the soil should be protected from flooding by winter 
cover crops. Suitable grasses are orchardgrass, tall 
fescue, and ryegrass. Suitable legumes are alfalfa, white 
clover, and red clover. 

The compacted layer can be corrected by varying the 
depth of tillage, tilling only when the soil is not wet, 
and by protecting it from livestock trampling when 
wet. A suitable level of organic matter can be main- 
tained by applying barnyard manure, by growing green- 
manure crops, and by growing soil conserving crops 
about half the time. 

Nonlegumes respond to nitrogen fertilizer. Most crops 
respond to applications of phosphorus. Legumes and. 
high-yielding crops under irrigation respond to appli- 
cations of agricultural lime. 

Sprinkler irrigation from adjacent streams or wells 
is beneficial. Frequent checks of soil moisture in the 
field are helpful in determining the interval between 
irrigations. 


CAPABILITY UNIT Hle-1 


This unit consists of well-drained soils on uplands. 
Slopes are 8 to 20 percent. Permeability is moderate to 
slow. These soils hold 7 to more than 10 inches of water 
that plants can use. Surface runoff is medium, and the 
erosion hazard is moderate. In areas trampled by live- 
stock or cultivated, a compacted layer, or pan, tends to 
form just below the surface when the soils are wet. The 
pan reduces the rate at which water and roots penetrate 
the soil. 

The principal crops are hay and pasture plants, but 
strawberries, cane fruit, and small grain are also grown. 
Suitable grasses are orchardgrass, tall fescue, ryegrass, 
and timothy. Suitable legumes are red clover, white 
clover, subclover, and birdsfoot trefoil. 

The compacted layer can be corrected by varying the 
depth of tillage and by not tilling or pasturing the 
soil when wet. Tilling across the slopes will help con- 
trol erosion. A suitable level of organic matter can be 
maintained by applying barnyard manure, by growing 


green-manure crops in the rotation, and by growing 
soil conserving crops, such as grasses and legumes, about 
half the time. 

Crops respond to applications of commercial fertilizer. 
Nonlegumes respond to nitrogen fertilizer. Most crops 
respond to application of phosphorus. Legumes and 
high-yielding crops under irrigation respond to applica- 
tions of agricultural lime. 

Sprinkler irrigation is beneficial but is not essential 
to the growth of crops. Frequent checks of moisture in 
the field are helpful in determining the interval between 
irrigations. 


CAPABILITY UNIT IJe-2 


This unit consists of moderately well drained soils 
on old terraces. Slopes are 0 to 15 percent. Permeability 
is slow or very slow in the lower part of the subsoil. 
These soils hold 7 to 10 inches of water that plants can 
use, Surface runoff is very slow to medium, and the haz- 
ard of erosion is slight to moderate. In areas trampled by 
livestock or cultivated, a compacted layer, or pan, tends 
to form just below the surface when the soil is wet. The 
pan reduces the rate at which water and roots penetrate 
the soil. 

The principal crops are hay and pasture plants, 
strawberries, cane fruit, and small grain. Suitable 
grasses are orchardgrass, tall fescue, ryegrass, and tim- 
othy. Suitable legumes are red clover, white clover, alsike 
clover, and birdsfoot trefoil. 

The compacted layer can be corrected by varying the 
depth of tillage and by not pasturing or tilling the soil 
when wet. In some places it is necessary to install open 
or random tile lines to drain excess water from basins, 
potholes, or seep areas. Land smoothing and sloping 
improve surface drainage. Soils steeper than 3 percent 
should be tilled across the slope to help control erosion 
(fig. 18). A suitable level of organic matter can be 
maintained by applying barnyard manure, by growing 
green-manure crops, and by growing soil conserving 
crops, such as grasses and legumes, about half the time. 

Nonlegumes respond to nitrogen fertilizer. Most crops 
respond to phosphorus. Legumes and high yielding crops 
under irrigation respond to applications of agricultural 
lime, 

Sprinkler irrigation is beneficial but is not essential 
to the growth of crops. Frequent checks of soil moisture 
are helpful in determining the interval between irri- 
gations. 


CAPABILITY UNIT IIle-3 

This unit consists of well-drained soils on uplands. 
Slopes are 38 to 15 percent. Permeability is moderate. 
These soils hold about 5 to 10 inches of water that plants 
can use. Surface runoff is slow to medium, and the ero- 
sion hazard is slight to moderate. 

These soils are used mainly for woodland, but they 
could be used more intensively, for example, for hay, 
pasture, and small grain. 

A suitable level of organic matter can be maintained 
by applying barnyard manure and by growing close- 
growing crops, such as grasses and legumes, in rotation. 
In places cobblestones interfere with tillage. These soils 
should be tilled across the slope to help control erosion. 
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Figure 18.—Erosion in Olequa silt loam, moderately well drained variant, 3 to 8 percent slopes. This field has been plowed up and down 
the slope. Capability unit [ITe-2. 


CAPABILITY UNIT Ile 


Coweeman silt loam, 5 to 15 percent slopes, a some- 
what poorly drained soil on uplands, is the only soil in 
this unit. Permeability is very slow. The soil holds about 
9 inches of water that plants can use. Surface runoff 
is medium, and the erosion hazard is slight to moderate. 
In areas trampled by livestock or cultivated, a com- 
pacted layer, or pan, tends to form just below the sur- 
face when the soil is wet. The pan reduces the rate at 
which roots and water penetrate the soil. 

This soil is used principally for hay, pasture, and 
woodland. If it is drained, small grain, strawberries, and 
some truck crops can be grown. In drained areas, suit- 
able grasses are orchardgrass, tall fescue, ryegrass, tim- 
othy, and meadow foxtail. Suitable legumes are white 
clover, red clover, alsike clover, and birdsfoot trefoil. 

The compacted layer can be corrected by varying the 


depth of tillage, by deep plowing, and by not tilling or 
pasturing the soil when wet. Drainage can be improved 
by installing open. drains and drain tile. In some places 
excess water can be drained from potholes, basins, and 
seep areas by installing random tile drain lines and by 
land smoothing and sloping. A suitable level of organic 
matter can be maintained by applying barnyard ma- 
nure, by growing green-manure crops in the rotation 
and by growing soil conserving crops, such as grasses 
and legumes, about half the time. Tilling across the 
slope helps control erosion. 

cere respond to applications of commercial fertilizer. 
Nonlegumes respond to nitrogen fertilizer. Most crops 
respond to phosphorus. Legumes and_ high-yielding 
crops under irrigation respond to applications of agri- 
cultural lime, 

Sprinkler irrigation is beneficial, but is not essential 
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to the growth of crops. Frequent checks of soil moisture 
are helpful in determining the interval between irri- 
gations. 

CAPABILITY UNIT Ilw-1 

This unit consists of somewhat poorly drained soils 
on terraces. Slopes are 0 to 8 percent. Permeability is 
slow to very slow. These soils hold about 5 to 10 inches 
of water that plants can use. Surface runoff is very 
slow to slow, and the hazard of erosion is none to slight. 
In areas trampled by livestock or cultivated, a compacted 
layer, or pan, forms just below the surface. The pan re- 
duces the rate at which water and roots penetrate the soil. 

In undrained areas, these soils are suited only to wet- 
tolerant grasses, legumes, and trees. If drained, they are 
suited to strawberries, cane fruit, potatoes, cabbage, 
small grain, pasture, and hay. Suitable grasses in 
drained areas are orchardgrass, tall fescue, ryegrass, 
timothy, and meadow foxtail. Suitable legumes are white 
clover, red clover, alsike clover, and birdsfoot trefoil. 

These soils can be drained by installing open or tile 
drains. In some places, tile drains and land smoothing 
and sloping are needed to drain water from basins, pot~ 
holes, and seep areas. The compacted layer, or pan, can 
be corrected by varying the depth of tillage and by not 
pasturing or tilling the soils when wet. Good tilth and 
an adequate supply of organic matter can be main- 
tained by applying barnyard manure and by growing 
soil conserving crops, such as grasses and legumes, about 
half the time. Soils steeper than 3 percent should be 
tilled across the slope to help control erosion. 

Most crops respond to a complete fertilizer that con- 
tains nitrogen, phosphorus, and potassium. In some 
places, lime is also needed. 

Sprinkler irrigation is beneficial but is not essential to 
the growth of crops. Frequent checks of soil meisture 
jn the field are helpful in determining the interval be- 
tween irrigations. 


CAPABILITY UNIT Hiw-2 


In this unit are moderately well drained to poorly 
drained soils. Slopes are 0 to 8 percent. Permeability is 
very slow. These soils hold about 7 to 8 inches of water 
that plants can use. Surface runoff is very slow to slow, 
and the hazard of erosion is slight, except in areas sub- 
ject to flooding. In areas trampled by livestock or culti- 
vated, a compacted layer, or pan, tends to form just 
below the surface. The pan reduces the rate at which 
water and roots can penetrate the soil. 

In undrained areas these soils are suited only to wet- 
tolerant grasses, legumes, and trees. If drained, they are 
suited to small grain, hay, and pasture. Where the soils 
are drained, suitable grasses are orchardgrass, tall fescue, 
ryegrass, timothy, and meadow foxtail, and suitable 
legumes are white clover, red clover, alsike clover, and 
birdsfoot trefoil. 

The pan can be corrected by varying the depth of 
tillage and by not pasturing or tilling the soil when 
wet. Open drains and random tile drains are generally 
adequate. In some places water can_be drained from 
basins and potholes by installing tile drains and by 
land smoothing and sloping. Soils steeper than 3 percent 
should be tilled across the slope to help control erosion. 
A. suitable level of organic matter can be maintained 
by applying barnyard manure, by returning crop residue 
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to the soil, by using green-manure crops in the rotation, 
and by growing soil conserving crops, such as grasses 
and legumes, about half the time. 

Crops respond to a complete commercial fertilizer that 
contains nitrogen, phosphorus, and potassium. In some 
places, lime is also needed. 

Sprinkler irrigation during the growing season is 
beneficial but not essential to the growth of crops. Fre- 
quent checks of soil moisture in the field are helpful in 
determining the interval between irrigations. 


CAPABILITY UNIT Illw-3 


Rose Valley silt loam, 0 to 8 percent slopes, a some- 
what poorly drained soi] on old terraces, is the onl 
soil in this unit. Permeability is very slow. This soil 
holds about 7 to 9 inches of water that plants can use. 
Surface runoff is slow to medium and there is a slight 
to moderate hazard of erosion and soil slip. In areas 
trampled by livestock or cultivated, a compacted layer, 
or pan, tends to form just below the surface when this 
soil is wet. The pan reduces the rate at which roots 
and water penetrate the soil. 

This soil is used principally for hay, pasture, and 
woodland, but if drained, it can also be used for small 
grain, strawberries, and truck crops. If it is drained, 
suitable grasses are orchardgrass, tall fescue, ryegrass, 
timothy, and meadow foxtail, and suitable legumes are 
white clover, red clover, alsike clover, and birdsfoot 
trefoil. 

The compacted layer can be corrected by varying 
the depth of tillage, by deep plowing, and by not tilling 
or pasturing when the soil is wet. Drainage can be im- 
proved by installing open drains and drain tile. In some 
places, excess water can be drained from potholes, basins, 
and seep areas by installing random tile drains and by 
land smoothing and sloping. Soils steeper than 8 per- 
cent should be tilled across the slope to help control 
erosion. A suitable level of organic matter can be main- 
tained by applying barnyard manure, by growing green- 
manure crops in the rotation, and by growing soil con- 
serving crops, such as grasses and legumes, about half 
the time. To help prevent soil slip, care should be taken 
in making road cuts and in excavating. 

Crops respond to applications of commercial fertilizer. 
Nonlegumes respond to nitrogen fertilizer. Most crops 
respond to applications of phosphorus. Legumes and 
high-yielding crops under irrigation respond to applica- 
tions of agricultural lime. 

Sprinkler irrigation, though beneficial, is not essential to 
the growth of crops. Frequent checks of soil moisture are 
helpful in determining the interval between irrigations. 


CAPABILITY UNIT I'Ve-1 


This unit consists of well drained and moderately well 
drained soils on uplands and terraces. Slopes are 8 to 
80 percent. Permeability is very slow to moderate. These 
soils hold 7 to more than 10 inches of water that plants 
can use. Surface runoff is medium to rapid, and the 
erosion hazard is moderate to severe. Some of these soils 
are cobbly. 

The soils are used principally for woodland. Some 
areas have been cleared for hay, pasture, and grain. Suit- 
able grasses are orchardgrass, tall fescue, ryegrass, and 
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timothy. Suitable legumes are red clover, white clover, 
subclover, and birdstfoot trefoil and in some areas alfalfa. 

Tilling across the slope helps control erosion. The 
supply of organic matter can be increased by applying 
barnyard manure, by growing green-manure crops in 
rotation and by growing soil conserving crops, such as 
grasses and legumes, about 2 years in 3. 

Crops respond to applications of commercial fertilizer. 
Nonlegumes respond to nitrogen fertilizer. Most crops 
respond to applications of phosphorus. Legumes benefit 
from lime. 

Sprinkler irrigation, though beneficial, is not essential 
to the growth of crops. Frequent checks of moisture in 
the field are helpful in determining the interval between 
irrigations. 


CAPABILITY UNIT IVe-2 


This unit consists of well-drained and somewhat ex- 
cessively drained soils on uplands. Slopes are 8 to 30 
percent. Permeability is moderate to rapid. These soils 
hold about 6 to 10 inches of water that plants can use. 
Surface runoff is slow to rapid, and the erosion hazard 
is moderate to severe. 

These soils are used for woodland. They also can be 
used for hay, pasture, and small grain. 

Tilling across the slope and growing grasses and le- 
gumes in a rotation most of the time help control ero- 
sion. 

Nonlegumes respond to nitrogen. Most crops respond 
to phosphorus. Legumes respond to lime. 


CAPABILITY UNIT IVe-3 

In this unit are moderately well drained soils on ter- 
races. Slopes are 8 to 30 percent. Permeability is slow. 
These soils hold more than 10 inches of water that plants 
can use. Surface runoff is medium to rapid, and the 
hazard of erosion and soil slip is moderate to severe. 
In areas trampled by livestock or cultivated, a com- 
pacted layer, or pan, tends to form just below the sur- 
face when the soils are wet. The pan reduces the rate 
at which roots and water penetrate the soil. 

The principal crops are hay and pasture plants, but 
strawberries, cane fruit, and small grain and most truck 
crops can be grown. Suitable grasses on these soils are 
orchardgrass, tall fescue, ryegrass, and timothy. Suitable 
legumes are red clover, white clover, alsike clover, and 
birdsfoot trefoil. 

The pan can be corrected by varying the depth of 
tillage and by not pasturing or tillmg when the soil is 
wet. In some areas installing open drains or random 
drain-tile lines to drain excess water from potholes, 
basins, and seep areas should be considered. Tilling 
should be done across the slope to help control erosion. 
A suitable level of organic matter can be maintained by 
applying barnyard manure, by growing green-manure 
crops in rotation, and by growing soil conserving crops, 
such as grasses and legumes, about 2 years in 8. To help 
prevent soil slip, care should be taken in making road 
cuts and in excavating. 

Nonlegumes respond to nitrogen fertilizer. Most crops 
respond to applications of phosphorus. Legumes and 
high-yielding crops in irrigated areas respond to appli- 
cations of agricultural lime. 
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Sprinkler irrigation is beneficial but not essential to 
the growth of most crops. Frequent checks of soil mois- 
ture in the field are helpful in determining the frequency 
of irrigation. 


CAPABILITY UNIT IVe-4 


Only Minniece silt loam, 8 to 25 percent slopes, is in 
this unit. It is a somewhat poorly ivsined soil on ter- 
races and uplands and in outwash areas. Permeability 
is very slow. The soil holds about 5 to 7 inches of 
water that plants can use. Surface runoff is medium to 
rapid, and the erosion hazard is moderate to severe. 
In areas trampled by livestock or cultivated, a com- 
acted layer, or pan, tends to form just below the sur- 
ace. The pan reduces the rate at which water and roots 
penetrate the soil. 

The principal crops grown on this soil are hay and 
pasture plants and trees. If drainage is adequate, straw- 
berries, cane fruit, small grain, and truck crops can be 
grown. Suitable grasses in drained areas are orchard- 
grass, tall fescue, ryegrass, timothy, and meadow fox- 
tail, and suitable leeumes are white clover, red clover, 
alsike clover, and birdsfoot trefoil. 

The compacted layer can be corrected by varying the 
depth of tillage and by not tilling or pasturing when 
the soil is too wet. This soil can be drained by installing 
open drains and drain tile. In some places excess water 
can be drained from potholes, seep areas, and basins by 
installing random tile lines. 

Tilling across the slope helps control erosion. A suit- 
able level of organic matter can be maintained by apply- 
ing barnyard manure, by growing green-manure crops 
in rotation, and by growing soil conserving crops about 
2 years in 8. 

Crops respond to applications of commercial fertilizer. 
Nonlegumes respond to nitrogen fertilizer. Most crops 
respond to applications of Sosploras Legumes and 
high-yielding crops under irrigation respond to appli- 
cations of agricultural lime. 

Sprinklers are used for irrigating. Frequent checks 
of soil moisture in the field help in determining the 
interval between irrigations. 


CAPABILITY UNIT IVe-—5 


Only Rose Valley silt loam, 8 to 15 percent slopes, 
is in this unit. This is a somewhat poorly drained soil 
on old terraces. It is very slowly permeable. It holds 
about 7 to 9 inches of water that plants can use. Surface 
runoff is medium to rapid, and the hazards of erosion 
and soil slip (fig. 19) are severe. In areas trampled by 
livestock or cultivated, a compacted Jayer, or pan, tends 
to form just below the surface when the soil is wet. The 
pan reduces the rate at which roots and water pene- 
trate the soil. 

This soil is used principally for hay, pasture, and 
wood crops. If drained, it can also be used for small 
grain, strawberries, and truck crops. In drained areas, 
suitable grasses are orchardgrass, tall fescue, ryegrass, 
timothy, and meadow foxtail, and suitable legumes are 
white clover, red clover, alsike clover, and birdsfoot 
trefoil. 

The compacted layer can be corrected by varying the 
depth of tillage and by not tilling or pasturing when 
the soil is wet. Drainage can be improved by installing 
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Figure 19—Soil slip in a road cut in unstable Rose Valley silt loam, 8 to 15 percent slopes. Capability unit 1Ve—5. 


open and tile drains. In some places excess water can 
be drained from potholes, basins, and seep areas by in- 
stalling random tile drains and by land smoothing and 
sloping. Tilling across the slope helps control erosion. 
A suitable level of organic matter can be maintained by 
applying barnyard manure, by growing green-manure 
crops in rotation, and by growing soil conserving crops, 
such as grasses and legumes, about 2 years in 3. To help 
prevent soil slip, care should be taken in making road 
cuts and in excavating. 

Crops respond to applications of commercial fertilizer. 
Nonlegumes respond to nitrogen fertilizer. Most crops 
respond to applications of phosphorus. Legumes and 
high-yielding crops under irrigation respond to appli- 
cations of agricultural lime. 

Sprinkler irrigation is beneficial but not essential to 
the growth of crops. To determine the interval between 
irrigations, frequent checks of soil moisture are helpful. 


CAPABILITY UNIT IVe-6 


Only Coweeman silty clay loam, 8 to 30 percent slopes, 
is in this unit. This somewhat poorly drained soil is on 
uplands. It holds about 5 to 7 inches of water that plants 
can use. Permeability is very slow. Surface runoff is 
medium to rapid, and the erosion hazard is moderate to 
severe. 

This soil is used mainly for timber. Hay and pasture 
plants and small grain are grown in a few places. 

Tilling across the slope and keeping the soil in grasses 
and legumes most of the time help control erosion. 

Most crops respond to phosphorus. Nonlegumes re- 
spond to nitrogen, and legumes respond to lime. 


CAPABILITY I'Ve~7 

This unit consists of well-drained soils on uplands and 
terraces. Slopes are 0 to 30 percent. Permeability is 
moderate. These soils hold from 8 to 10 inches of water 
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that plants can use. Surface runoff is slow to rapid, and 
the erosion hazard. is slight to severe. 

The principal farm crops grown on these soils are 
hay and pasture plants and small grain. Suitable grasses 
are orchardgrass, tall fescue, ryegrass, and timothy. Suit- 
able legumes are white clover, red clover, birdsfoot tre- 
foil, and subclover. These soils are much less produc- 
tive than the same soils in adjacent Clark County, and 
they are suited to a narrower range of crops. 

Soils steeper than 3 percent should be tilled across 
the slope to help control erosion. A suitable level of 
organic matter can be maintained by applying manure, 
by growing green-manure crops in rotation, and by 
growing soil conserving crops, such as grasses and 
legumes, about 2 years in 3. 

Crops respond to applications of commercial fertilizer. 
Nonlegumes respond to nitrogen fertilizer. Most crops 
respond to phosphorus. Applications of lime are bene- 
ficial when followed by commercial fertilizers, especially 
where sprinkler irrigation is used. 

Sprinklers are used for irrigating. Frequent checks 
of soil moisture in the fields are helpful in determining 
the interval between irrigations. 


CAPABILITY UNIT IVe-8 


Only Sifton gravelly loam, 0 to 8 percent slopes, is 
in this unit. This is a somewhat excessively drained soil 
on long narrow flood plains and terraces. It holds about 
2 to 4 inches of water that plants can use. Permeability 
is very rapid. Surface runoff is slow. On the flood 
plains, the erosion hazard from flooding is slight to 
moderate. 

This soil is used for timber, pasture, and hay. Suit- 
able grasses are orcharderass, tall fescue, and ryegrass. 
Suitable leeumes are white clover, red clover, and birds- 
foot trefoil. 

A suitable level of organic matter can be maintained 
by applying barnyard manure and by growing soil con- 
cape crops, such as grasses and Jegumes, about 2 years 
in 8. 

Crops respond to applications of commercial fertili- 
zer. Nonlegumes respond to nitrogen fertilizer. Most 
crops respond to applications of phosphorus. 

Gornilers are used for irrigating. Frequent checks 
of soil moisture are helpful in determining the interval 
between irrigations. 


CAPABILITY UNIT IVe-9 

Only Cispus gravelly sandy loam, 8 to 20 percent 
slopes, is in this unit. This somewhat excessively drained 
soil is on uplands. It holds about 4 inches of water that 
plants can use. Permeability is very rapid. Surface run- 
off is slow, and the erosion hazard is moderate. 

This soil is used for timber. It can be used for hay, 
pasture, and small grain. 

Tilling across the slope and growing grasses and 
legumes most of the time help control erosion. 

Most crops respond to phosphorus. Nonlegumes re- 
spond to nitrogen. 


CAPABILITY UNIT IVw-1 

Rose Valley silt loam, thin surface variant, 0 to 6 
percent slopes, is the only soil in this unit. This poorly 
drained soil is on terrace slopes. It holds about 4 to 6 


inches of water that plants can use. Permeability is very 
slow. Surface runoff is very slow to slow, and the ero- 
sion hazard is none to slight. In areas trampled by live- 
stock or cultivated, a compacted layer, or pan, tends to 
form just below the surface when the soil is wet. The 
pan reduces the rate at which roots and water pene- 
trate the soil. 

In undrained areas only wet-tolerant grasses and leg- 
umes, such as reed canarygrass and big trefoil, and trees 
can be grown. Drained areas can be used for improved 
pasture plants, hay, and small grain. Suitable grasses 
in drained areas are timothy, meadow foxtail, and tall 
fescue, and suitable legumes are big trefoil, white clover, 
and alsike clover. The compacted Iayer can be corrected 
by varying the depth of tillage and by not tilling or 
pasturing the soil when wet. 

This soil can be drained by installing open drains or 
tile drains. In some places tile drains and land smooth- 
ing and sloping are needed to drain excess water from 
potholes, basins, and seep areas. A suitable level of or- 
ganic matter can be maintained by applying barnyard 
manure, by growing green-manure crops in rotation, and 
by growing soil conserving crops 2 years in 3. is 

Crops respond to applications of commercial fertili- 
zer. Nonlegumes respond to nitrogen fertilizer. Most 
crops respond to phosphorus. Applications of lime have 
proven. beneficial when followed by commercial fertili- 
zer, especially if sprinkler irrigation is used. 

Sprinklers are used for irrigating. Frequent checks 
of soil moisture in the fields ave helpful in determining 
the interval between irrigations. 


CAPABILITY UNIT IVw-2 


Only Coweeman silty clay loam, dark variant, 0 to 
4 percent slopes, is in this unit. This poorly drained 
soil is on uplands. It holds about 7 to 8 inches of water 
that plants can use. Permeability is very slow. Surface 
runoff is very slow, and the erosion hazard is none to 
slight. 

in drained areas this soil is used for hay and pasture 
plants and small grain. Suitable grasses in drained areas 
are orchardgrass, tall fescue, ryegrass, timothy, and 
meadow foxtail, and suitable legumes are white clover, 
red clover, alsike clover, and birdsfoot trefoil. 7. 

Crops respond to applications of commercial fertilizer 
containing nitrogen, phosphorus, and potassium. ; 

In most places this soil can be drained by installing 
open drains or tile drains. In some places tile drains 
and land smoothing and sloping are needed to drain 
excess water from basins, potholes, and seep areas. 


CAPABILITY UNIT Vie-1 
This unit consists of moderately well drained to some- 
what excessively drained soils on uplands and terrace 
fronts. Slopes are 15 to 50 percent. Permeability is very 
slow to rapid. The soil holds about 6 inches to more 
than 10 inches of water that plants can use. Surface 
runoff is medium to very rapid, and the erosion hazard 
is moderate to very severe. 
These soils are used for woodland. 


CAPABILITY UNIT VIe-2 


Only Rose Valley silt loam, 15 to 30 percent slopes, 
is in this unit. This soil is somewhat poorly drained 
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and has very slow permeability. It holds about 7 to 9 
inches of water that plants can use. Surface runoff is 
rapid. The hazards of erosion and soil slip are very 
severe. 

This soil is used for woodland. 


CAPABILITY UNIT VIe-3 


This unit consists of somewhat excessively drained 
and excessively drained soils on terraces and uplands. 
Slopes are 15 to 60 percent. Permeability is very rapid. 
The soils hold about 4 inches of water that plants can 
use. Surface runoff is slow to medium, and the hazard 
of erosion is moderate to severe. 

These soils are used for woodland. 


CAPABILITY UNIT VIs-1 


This unit consists of excessively drained and some- 
what excessively drained soils on terraces and uplands. 
Slopes are 8 to 60 percent. Permeability is slow to very 
rapid. These soils hold 1 to 4 inches of water that plants 
can use. Surface runoff is slow to rapid, and the erosion 
hazard is moderate to very severe. 

These soils are used for woodland. 


CAPABILITY UNIT VIs-2 
This unit consists of excessively drained soils on bot- 
tom land and terraces. Slopes are 0 to 8 percent. Perme- 
ability is very rapid. These soils hold 3 to 4 inches of 


water that plants can use. Surface runoff is slow to very 
slow. Unless these soils are protected by dikes, the ero- 
sion hazard from flooding is moderate to severe in a 
few places on some of these soils. 

These soils are used for hay, pasture, and woodland. 
Suitable grasses are orchardgrass, tall fescue, and rye- 
grass. Suitable legumes are red clover, white clover, and 
subclover. 


CAPABILITY UNIT VIs-3 


Only Olympic cobbly silt loam, 0 to 20 percent slopes, 
is in this unit. This soil is well drained and has moder- 
ately slow permeability. It holds about 4 to 6 inches of 
water that plants can use. Surface runoff is slow to 
medium, and the erosion hazard is slight to moderate. 

This soil is used for woodland. 


CAPABILITY UNIT VIs-4 


The one soil in this unit, Speelyai gravelly loamy 
sand, 0 to 8 percent slopes, is a somewhat excessively 
drained, slowly permeable soil. It holds about 1 inch 
of water that plants can use. Surface runoff is very 
slow, and the erosion hazard is none to slight. 

This soil is used principally for woodland, but some 
areas are cleared aad used for hay and pasture. 

Suitable grasses are orchardgrass, tall fescue, and rye- 
grass. Suitable legumes are red clover, white clover, and 
subclover. 


TaBie 2.—Estimated average yields per acre of 


{Yields in columns A are those to be expected under common management; those in colums B, under 


Soil 


Orchardgrass- Alta fescue- Alta fescue- 
New Zealand New Zealand subclover 
white clover white clover 


A B A B A B 


Camas cobbly loam.._._..---.-.--------------------------- 
Caples siltdoam: 2266. Slee oot Se eo tn Ss Pa ak 
Caples silty clay loam_-___-_-_-_.-------------------------- 
Cinebar gravelly silt loam, 0 to 8 percent slopes_-._---_--------- 
Cinebar gravelly silt loam, 8 to 20 percent slopes__-___.------- 
Cinebar gravelly silt loam, 20 to 30 percent slopes. ..-_--_----- 
Cinebar loam, 0 to 8 percent slopes-_---_---.---------------- 
Cinebar silt loam, 8 to 20 percent slopes______.-------------- 
Cinebar silt loam, 20 to 30 percent slopes_...----------------- 
Clato-siltloamss 2c vsscsen eres ocalews gece eee cee 
Clato silt loam, coarse variant._...-_--.--------------------- 
Coweeman silt loam, 5 to 15 percent slopes._---..------------ 
Coweeman silty clay loam, 8 to 30 percent slopes__..-__------- 
Coweeman silty clay loam, dark variant, 0 to 4 percent slopes. _- 
Gee silt loam, 0 to 8 percent slopes_--.----------------------- 
Gee silt loam, 8 to 15 percent slopes_...-----.---------------- 
Gernany silt loam, 0 to 8 percent slopes___-__--.------------- 
Germany silt loam, 8 to 20 percent slopes_-_--.-.------------- 
Germany silt loam, 20 to 30 percent slopes...---_------------- 
Crodtrey silt loath. 2 uccdawncueecGuede eUbe owes ese n see 
Godttey silty clay loamtice..4 oe ann pee wae lessetece sie ees eee 
Hillsboro silt loam, 0 to 40 percent slopes, 0 to 8 percent part 
HG coueeecezc aus ue Hua e aati be te tae eauae SokG 
Hillsboro silt loam, 0 to 40 percent slopes, 8 to 30 percent part 
ONIVEE 3 aig iclek case oo ee eit Ee a a ee ee 
Kalama gravelly loam, 0 to 8 percent slopes_...-.-.----------- 
Kalama gravelly loam, 8 to 15 percent slopes____-_------------ 
Kalama gravelly loam, 15 to 30 percent slopes_____.__---_----- 


See footnotes at end of table. 
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COWLITZ AREA, 


The supply of organic matter can be maintained by 
applying barnyard manure and by growing soil con- 
serving crops, such as grasses and legumes, all the time. 


CAPABILITY UNIT VIIs-1 


This unit consists of Rock land. Slopes range from 
3 to more than 45 percent. 

Brush and trees are the principal kinds of vegetation. 

Rock land is suitable for woodland and for use as 
recreational areas and wildlife habitat. 


CAPABILITY UNIT VHIw-1 


Riverwash is in this capability unit. It occurs as 
stream deposits of poorly sorted sands, gravel, and 
cobblestones. It is frequently overflowed and altered by 
erosion and deposition. Much of it supports no vege- 
tation, but there are scattered, thin stands of willow, 
cottonwood, red alder, and brush. 

Riverwash is not suited to farm crops. It is used for 
wildlife habitat and recreation. Some areas provide a 
source of gravel. 


CAPABILITY UNIT Villw-2 

The one soi] in this unit, Semiahmoo peat, is a very 

poorly drained, organic soil in low depressions in 

marshes or swamps, and in areas bordering lakes and 

ponds. Under natural conditions it is ponded the year 
around. There is no erosion hazard. 


principal crops under two levels of management 
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This soil is used for wildlife. Drainage is not feasible 
on most of the acreage. 


CAPABILITY UNIT VIUs-1 


Made land makes up this unit. It is dike land con- 
sisting mostly of sand pumped in from dredging opera- 
tions. It protects bottom lands from seasonal flooding. 
It has no value for farming. The most suitable use is 
wildlife habitat. 


Estimated Yields 


Estimated average yields per acre of the principal 
crops grown on the arable soils in the Cowlitz Area are 
given in table 2, In columns A are listed yields to be 
expected under the management practices followed by 
most of the farmers in the Area. In columns B are 
yields to be expected under improved management. 

The figures in columns A. are based largely on observa- 
tions and data collected by members of the soil survey 
party and other Soil Conservation Service personnel, 
and on information obtained by interviews with farmers 
and other agricultural workers experienced with the soils 
and crops of the Area. Comparisons were made with 
yield tables for other counties in Washington that have 
similar soils. 


improved management. Absence of yield figure indicates crop is not commonly grown on the particular soil] 


Meadow foxtail-big Alfalfa-orchardgrass 
trefoil hay Oats (hay) Corn (silage) Strawberries 
A B A B A B A B A B 
A,ULM. Tons Tons Tons Tons Tons Tons 

a 6.0 PSS Eee pee RR Papas neg ile oem 

6. 1.5 2.5 415 #2026 oem se ole ee ee oe 
Ee eee eae 1.0 MiB: ke ocd eel een tes ee eee ewe ele ae 
hanes oe es 1.0 W3. |eo sessed ieee S| bee boat so | Sao ose 
Bie eu ees A | Dr puseacabadod|Gve emo llOgte ome learn ee 
Peace anes 1.0 D [lege ccceecorle eon le Seti eee eR lke 2g ao 
ifewageuet[vocuucssief BLOTS ERO a 25) ‘5, 220) 0° 535] 55.5 
Da ee ea ue 1.5 2.0 10 15 4,0 5.5 

3. 1.0 eDiets = Seer mee |E ale eh ie ee lee 

3. 10 TD WVeweiece ian ele A Da Gro. lash aes tte ll ease 

3. 1.0 V0. becos teen sees ee J At eet Sees ensletcce beck 
Fer eae (aaa TE: 1.0 200 Poa eite eo et ees le 2.5 4.0 
“setuieeeers Moeueees Aes 1.0 Pe eee te ening HON we De we aisha 2.5 3. 5 
Pee leigche|beestece sce 1.0 by a eee aera eee) RP ae eae 3.5 5.0 
sei Josten So ese. aca! 1.0 13.8: jesse oe elle sea wed 3.0 4.5 
petien ers Krk | a ee Ae peace tn 5 TeO'seceekieios less foeat She ett eee Ge 

5. 15 2.0 412 Las i igs ibe teers eee al Cae reece 

5. 1.5 2.0 4412 OTN? leet Bm cere eek ae teh 
die we Sad | beavioetec eae 1.5 2.0 412 316 53.5 55.5 
Soeaueawt sos ceeewel ses 2.5 4.0 1.0 1.5 10 15 4.0 5.5 
Hoptpaesea|sent che ue sclkeueretocas|Suescosk ods 1.5 20? |e oes tet So oe eee eects 2.5 4.0 
1 Rie ete Pd nc wpe ears [Si Ril aneih etalell aan 2 OES 1.5 2.0 |etosesaeooec|seeosoeeeces 2.5 3.5 
Rh nate teres teas end ence t aidian ona he ON 1.90 Rede! ie Sed tated et ou bl lee Nae dee WON ees ote G ae 
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TABLE 2.—Estimated average yields per acre of 


Orchardgrass- Alta fescue- Alta fescue- 
New Zealand New Zealand subclover 
Soil white clover white clover 
A B A B A B 
AUM! ALUMS ALUM ALUM. AULA! ALUMS 
Kelso silt loam, 0 to § percent slopes_-_-----.-----.----------- 24.5 29.0 4.5 QuiQ: | eset ork Neal ne hPa 
Kelso silt loam, 8 to 15 percent slopes___---.----------------- 24.5 39.0 4.5 9,0 
Kelso silt loam, 15 to 30 pereent slopes___--..-----~----------- 3.5 7.0 3.5 7.0 
Mart silt loam, 0 to 8 percent slopes-___---.-----.----------- 4.5 8.5 4.5 8.5 
Mart silt loam, 8 to 20 percent slopes_.-_----.---~----------- 4.0 8.0 4.0 8.0 
Mart silt loam, 26 to 30 percent slopes..-..--------~----------- 3.0 6.0 3.0 6.0 
McBee silty clay..-_.---~.-------------------------+-------- 4.5 9. 0 6.0 10. 5 
Minniece silt loam, 0 to 8 percent slopes-_.---.---.----------- 4.0 8.5 4.0 8.5 
Minniece silt loam, 8 to 25 percent slopes.---------~---- oe 3.5 8.0 3.5 8.0 
Minniece silt loam, loamy variant, 0 to 3 percent slopes.-- oe 3.0 6.6 3. 0 6.0 
Newberg fine sandy loam____--.-----------------+------~----- 27.0 311.0 7.0 11.0 
Newherg silt loam, silty variant.__-..------------------------ 26.0 312.0 6.0 12.0 
Olequa silt loam, 0 to 8 percent slopes____.------------------- 4.0 9. 0 4.0 9. 0 
Olequa silt loam, 8 to 20 percent slopes....------------------- 3.5 8.5 3.5 8.5 
Olequa silt loam, 20 to 30 percent slopes. ----~----------------- 3.0 7.0 3.0 7.0 
Olequa silt lonm, moderately well drained variant, 3 to 8 percent 
SlOpeS 2s. sso: ete ewe A eee eee eee eee sues see 4.5 10.0 4.5 VOL OF | ete ee Ne os ee 
Olequa silt loam, moderately well drained variant, 8 to 15 percent 
slopes____.-------~---------------~---------------------- 4.0 9. 0 4.0 5 eee ee ee ee 

Olympic gravelly silt loam, 2 to 8 percent slopes. -------------- 4.0 8.5 4.0 8.5 3.5 7.5 
Olympic gravelly silt loam, 8 to 20 percent slopes. --.---------- 3.4 8.0 3.5 8.0 3.0 7.0 
Olympic gravelly silt loam, 20 to 30 percent slopes_-._--------- 3.0 6.0 3.0 6.0 2.5 6.0 
Olympic silt loam, 2 to 8 percent slopes.-_----~---------------- 4.5 9. 0 4.5 9. 0 4.0 8.0 
Olympic silt loam, 8 to 20 percent slopes__.--..--------------- 4.0 8.5 4.0 8.5 3.5 7.5 
Olympic silt loam, 20 to 30 percent slopes__.-.---------------- 3. 0 6.0 3. 0 6.0 3.0 6.0 
Pifchuek loamy fine sand, 0 to 8 percent slopes__---._.-------- 1.0 25 LO 25 1.0 2.0 
Rose Valley silt loam, 0 to 8 percent slopes_--._---------------|_---------|---------- 4.5 Qe Qiiltrtuart cc attanne lt Baten Fete 0d 
Rose Valley silt loam, 8 to 15 percent slopes--...--------------|----------]---------- 4.5 QO eae tena Sah | eres eet ct 
Rose Valley silt loam, thin surface variant, 0 to 6 percent slopes_- 3.0 6.0 3. 0 GeOi eae Se ae EE! 
Sara silt loam, 0 to 8 percent slopes_---_----.---------------- 4.5 9.5 4.5 0:96. eae bcocatclaeesecousic 
Sara silt loam, 8 to 15 percent slopes. ---..----- 4.5 9.5 4.5 On5 fee tees cues loo ae hee 
Sara silt loam, 15 to 30 percent slopes " 3.5 7.0 3.5 Me Qe se fake need 2 ant = Shoes 
Sara silty clay loam, 0 to 8 percent slopes__--_--------------- 4.5 9.5 4.5 APPEL)? 6 “conse apt es Se cece 
Sauvola loam, 0 to 8 percent slopes___-.--------------------- 4.5 9.0 4.5 9.0 4.0 8.5 
Sauvola loam, 8 to 15 percent slopes. ~-_.-------------------- 4.5 8.5 4.5 8.5 3.5 8.0 
Sauvola loam, 15 to 30 percent slopes-—-_----------~---------- 3.5 7.0 3.5 7.0 2.5 6.5 
Seaquest silt loam, 0 to 8 percent slopes__-------~-------~---- 4.5 8.5 4.5 8.5 4.0 8.0 
Seaquest silt loam, 8 to 20 percent slopes. _---------~---------- 4.0 8.5 4,0 8.5 3.5 7.5 
Seaquest silt loam, 20 to 30 percent slopes_---_-----------~---- 3.5 7.0 3.5 7.0 2.5 6. 0 
Semishiioo: pedts-s2cieco cf cas secs see sce cee cece eee eset ceere ste eee c set 2.0 Buia Sete Sais (Lagos ee es 
Sifton gravelly loam, 0 to 8 percent slopes. .------------------ 3.0 5.0 3. 0 5.0 2.5 4,5 
Snohomish silty clay loam_._.--~--------------------------- 26.0 312.0 6.0 12:0 daciceece uo. [Sneek ec eee 
Toutile fine sandy loam, 0 to 8 percent slopes._---------------- 1.5 3.0 15 3. 0 1.5 3.0 
Toutle loamy sand, 0 to 8 percent slopes_.------------------- 1.0 2.5 1.0 2.5 1.0 2.5 


1 Animal-unit-months. This is a term used to express the number of months that one mature animal (cow, horse, or mule) can graze 


1 acre without injury to the pasture. 
2 Irrigation increases yields approximately 100 percent. 


The yields in columns B are based largely on data and 
estimates made by men who have had experience with 
the crops and soils of the county, yield data obtained 
from farmers who have used the best current manage- 
ment practices, data from outlying testing plots spon- 
sored by the Cowlitz County Agricultural Extension 
Service, and data from field-sized plantings on SWCD 
cooperator’s farms, The known deficiencies of the soils 
were considered in judging how much yields might in- 
crease if these deficiencies were corrected within prac- 
tical limits. These limits cannot be precisely defined, nor 
can response to good management be precisely predicted. 
A comparison of yields m columns B with those in 
columns A, however, indicates that on nearly all soils 


of the survey area, more intensive management sig- 
nificantly increases yields. 

Current practices under B level management for four 
important crops follow. 


Alfalfa-orchardgrass for hay: (1) Use of recom- 
mended varieties; (2) inoculation of legume seed ; 
(3) preparation of a clean, firm seedbed; (4) 
fertilization in amounts determined by soil tests, 
or about 30 pounds of nitrogen, 35 pounds of 
phosphorus, and 4 pounds of boron per acre at 
time of seeding and 25 to 85 pounds of phos- 
phorus in alternate years; and (5) maintenance of 
base saturation value of at least 60 percent. 
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principal crops under two levels of management—Continued 
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Meadow foxtail-big Alfalfa-orchardgrass 
trefoil hay Oats (hay) Corn (silage) Strawberries 
A B A B A B A B A B 
ALUMS ALUM.) Pons Tons Tons Tons Tons Tons Tons Tong 
1.5 2.0 410 815 53.5 55.5 
1.5 2. 0 410 315 53.5 55.0 
1.0 VO feet eec be eicelsedwcec eee Seek cure eeeeee ences 
1.0 Li Silketew ce eedenl| Se seas te 3. 0 5.5 
1.0 1.5 3. 0 5.0 
5 1.0 
15 2.5 
1.0 1.5 
1.0 1.5 
1.0 1.5 
15 2.5 
1.5 2.5 
1.0 1.5 
1.0 15 
5 1.0 
eon ete ees JOSE see eee ee OE |e ae 1.9 D2e0) | ae hee Ms lew ee 3.0 5.5 
1.0 2.0 3.0 5.0 
1.0 15 3.5 5.5 
1.0 1.5 3.0 5. 
65 TO? [ets tte 2b se tlicse s Seed es Ale nal sat tae oe a 
1.0 15 3.5 5.5 
1.0 1.5 3.0 5. 0 
5 VOM bettie Siac he fe Gh ites |i eet eat chon 
1.0 Wei Wan otin toi |e Bart o ae Stnl oeer Nhe Ise ad 
1.0 1 Oc acin woes ow oslo eee Sele bse olla eth oe neon s 
1.5 2.0 3.0 4.5 
1.5 2.0 3. 0 4.5 
1.5 2) Orch creer tecibec eke te, Celene ire locke re 
1.0 1.5 3. 0 4.5 
1.0 1.5 3.0 4.5 
6 Oo) Sew ei cen | eee tos ool peels Soe) ee ES 
1.0 15 3.5 5.0 
1.0 15 3.0 4.5 
5 LO} se eer once ce APs ees el laes shove ses | oe hens ier. 
10 TsO) |Seceeteccsoctcu sete ee take teed o ale eek eS 
15 BeBe AEB OO BDO le ane ele eat 


3 Irrigation increases yields approximately 50 percent. 
4 Irrigation increases yields approximately 33 percent. 
5 Irrigation increases yields approximately 25 percent. 


White clover-orchardgrass for pasture: (1) Use of 
recommended varieties; (2) inoculation of leg- 
ume seed; (8) preparation of a clean, firm seed- 
bed; (4) fertilization in amounts determined by 
soil tests, or about 30 pounds of nitrogen and 35 

ounds of phosphorus per acre at time of seed- 
ing and either 80 to 50 pounds of nitrogen and 
20 to 25 pounds of phosphorus or 20 to 35 pounds 
of nitrogen and 45 to 70 pounds of phosphorus 
early in spring; 50 to 65 pounds of nitrogen in 
midsummer, if the soil is irrigated; (5) mainte- 
nance of a pH value above 6.0; and (6) use 
of proper pasture management and irrigation 
practices. 


Strawberries: (1) Use of recommended varieties; 
(2) maintenance of a plant population of 8,000 
plants per acre in 40-inch rows with plants 18 
inches apart; (8) fertilization in amounts deter- 
mined by soil tests, or about 90 pounds of nitro- 
gen, 60 pounds of phosphorus, and 80 pounds 
of potassium per acre; (4) use of irrigation if 
available; and (5) rotation with grasses and leg- 
mnes as part of a sotl conservation cropping 
system. 

Corn silage: (1) Use of quality seed of recom- 
mended varieties; (2) maintenance of a plant 
population of 20,000 to 25,000 plants per acre; 
(8) fertilization in amounts determined by soil 
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test, or about 120 pounds of nitrogen, 35 pounds 
of phosphorus, and 80 pounds of potassium per 
acre; (4) use of irrigation where possible; and 
(5) rotation with grasses and legumes as part of 
a soil conservation cropping system. If the crop 
is irrigated, fertilization requirements are greater 
and ninnt population can be higher. 


Woodland * 


About 85 percent of the Cowlitz Area is classified as 
woodland. About 86 percent of the woodland is privately 
owned, 11 percent 1s State owned, and 3 percent is 
owned by ihe Federal Government. 

Within the Area are some of the most productive soils 
in the State of Washington for growing Douglas-fir 
and red alder timber. Most of the forests have been 
logged one or more times. Several private timber com- 
panies have large holdings within the Area. Some are 
actively engaged in second growth timber management. 
Others are planning management programs. 

On most of the small, privately owned tracts, there is 
little intensive management for wood products alone. 
Other uses for the woodland are competing for the time 


2 Arpen N. Quam and Davin L. Hinrz, woodland specialists, Soil 
Conservation Service, assisted in writing this section. 


and money required for such management. The primary 
interest of the small woodland owner is often in recrea- 
tion, esthetics, wildlife, or woodland investment. Inten- 
sive management of these woodland tracts can be ex- 
pected to increase only when timber values increase or 
when management for wood products can be shown to 
improve the other values of the woodland. 


Woodland groups and production of wood crops 


The soils of the Cowlitz Area are grouped according 
to their suitability for wood crops. There are 17 groups. 
Each group consists of soils that are about the same in 

roductivity of trees, and each group has soil-related 

imitations that require about the same woodland man- 
agement. 

Table 3 gives, in summary form, the estimates of pro- 
ductivity and the relative severity of the soil-related lim- 
itations for each of the 17 woodland groups of soils. 
The reader should refer to the “Guide to Mapping Units” 
for the woodland group designation of a particular soil. 

Each woodland group in table 3 is identified by a sym- 
bol, for example, 901. The first element of the symbol 
is a number that indicates potential productivity by site 
class. The site class is based on the site index (5). 

The numeral 1, denoting site class I, indicates a site 
index of 185 or more. 


TaBLe 3.—Woodland groups, wood 


Average or Degree of hazards or limitations 
range of ea 
Woodland groups and map symbols Important wood crops site index 
for isoueley Secdling mortality Erosion hazard 
Tr 
Jol: GmB, GmC, GmD, GnD.__--.----- Douglas-fir, western hemlock, 1191 | Slight.---.-_--- Slight to severe_____. 
western redeedar, red alder. 
Tels. (Sm b oOR Ese ee le dade Douglas-fir, western hemlock, 1191 | Slight.-_--____. Severe____.---__--- 
western redcedar, red alder. 
201: CoC!, KeB, KeC, KeD?__...-..._- Douglas-fir, red alder, western 179 | Slight_.---._--- Slight to severe__-_. 
|  redeedar, bigleaf maple. 
202: CmB, CnC, CnD, CoB, CoD, OeB, | Douglas-fir, red alder, western red- 3179 | Slight-_--_-_.__- Slight to severe.._._ 
OeC, OeD. cedar, bigleaf maple, grand fir, 
cascara. 
9038: MrB, MrC, MrD, OmB, OmC, | Douglas-fir, red alder, bigleaf maple, 160 | Slight.----._.-- Slight to severe. ____ 
OmD, SmB, SmC, SmD, VaD. western redcedar, cherry, cascara, 
western hemlock. 
Qrl1: CoE, KeE?, MrE&, Oe£, OmE, | Douglas-fir, red alder, western red- 160-179 | Slight...---__-- Severe to very 
VaE. cedar, bigleaf maple, grand fir, severe. 
cascara. 
8di: KaB, KaC, KaD, KaE, RvB, | Douglas-fir, red alder, western 150 | Slight to Slight to very 
Rvc, RvD. hemlock, western redcedar, moderate. severe. 
bigleaf maple, willow. 
3d2: CwC, CxD, Go, Gr, Mb, MtB, | Douglas-fir, western redecdar, red 130-149 | Slight to None to severe.___-_ 
MtC, MvA, SaB, SaC, SaD, ScB. alder, grand fir, western hemlock, moderate. 
cascara, cherry, Oregon ash, 
willow, bigleaf maple. 
3d3: Cv, GeB, GeC, GeD, O/B, OIC, | Douglas-fir, western hemlock, 154 | Slight to Slight to severe... 
SIB, SIC, SID. western redcedar, red alder, big- moderate. 
leaf maple, willow, cascara. 


See footnotes at end of table, 
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The numeral 2, denoting site class IT, indicates a site- 
index range of 155 to 184. 

The numeral 3, denoting site class III, indicates a 
site-index range of 195 to 154. 

The numeral 4, denoting site class IV, indicates a site- 
index range of 95 to 124. 

The numeral 5, denoting site class V, indicates a site 
index of 65 to 94. 

The second element of the symbol is a letter that de- 
notes the subclass or the kind of soil limitation to be 
expected in woodland use and management. 


The letter @ denotes restricted rooting depth. 
The letter /, gravel. 

The letter 7, slope. 

The letter s, sand. 

The letter w, wetness. 

The letter x, stones or rocks. 

The letter o denotes no limitation. 


The third element of the symbol is a numeral that de- 
notes a woodland suitability group made up of kinds of 
soil that produce similar kinds of wood crops, have 
similar management limitations, and have about the 
same productive potential. 

Explanations of the ratings in table 3 follow: 

Potential productivity is an indication of the amount 
of a given wood crop that a given soil can produce under 


crops, antl factors in management 


a specified level of management. It is expressed as the 
site index, which is the average height, in feet, that the 
dominant trees of a given species, growing on a specified 
soil, will reach in a specified number of years. To obtain 
the average site index for a tree species on a specified 
soil, the average total ages and heights of dominant and 
codominant trees are determined on a number of soil 
plots. Site index based on this height-age relationship 
is then determined from formulas or tables developed 
for this purpose (5). The site index averages shown in 
table 3 are based on the average height of Douglas-fir 
and codominant trees at 100 years of age. Growth and 
yield figures for fully stocked, unmanaged stands of 
Douglas-fir are shown in table 4. 

Seedling mortality refers to the expected loss of seed- 
lings as a result of unfavorable soil characteristics or 
topographic features. Even though healthy seedlings of 
suitable species are correctly planted or occur naturally 
in adequate numbers, some will not survive if conditions 
are unfavorable. The degrees of seedling mortality 
shown in table 3 are based on mortality of seedlings 
among the number normally planted for adequate stock- 
ing. Slight mdicates a loss of less than 25 percent of 
the seedlings; moderate, between 25 to 50 percent; and 
severe, more than 50 percent. 


Degree of hazards or limitations—Continued 


Windthrow hazard Plant competition 


Equipment limitations 


Common understory plants 


Slight to moderate.---.-_- Moderate to severe_____- 


Moderate to severe___.__- Moderate to severe___.._ 


Moderate... --- =e Moderate_.--.--.-.--.-.- 


465-704-—-74. 5 


Slighticic2...2 sos ce Moderate__------------- Slight... 
Sights en 23 Sn8 od Sok Moderate.---.---------- Severe__- 
Slightess.se oa steeed ony Moderate to severe__.--- Moderate 
Slightuctctctastc nieces Moderate.--.----------- Slight._-- 
Slightss.35 oo fJvc4c5-8. Moderate--------------- Slight_._- 
Slishtwa22se.2s.beccecden Moderate to severe______ Severe __- 


Slight to moderate. 
Severe on Rose 
Valley soils. 


Slight to moderate_------ 


Swordfern, bracken, vine maple, oxalis, devils elub, 
elderberry, red huckleberry, huckleberry. 


Swordfern, bracken, vine maple, oxalis, devils elub, 
elderberry, red huckleberry. 


Bracken, swordfern, salal, elderberry, red huckle- 
berry, hazel. 


Vine maple, bracken, elderberry. 


Swordfern, vine maple, salmonherry, elderberry, 
red huckleberry, hazel. 


Bracken, swordfern, salal, elderberry, red huckle- 
berry, hazel, vine maple. 


Cascara, salal, swordfern, bracken, Oregon-grape. 


Sedges, salal, hazel, vine maple, evergreen black- 
berry, bracken, rose, swordfern, elderberry, 
Oregon-grape. 


Swordfern, salal, Oregan-grape, hazel, vine maple, 
red and blue huckleberry, ocean-spray. 
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TaBue 3.—Woodland groups, wood 


Average or 


Degree of hazards or limitations 


range of 
Woodland groups and map symbols Important wood erops site index 
for Douglas- |Secdling mortality Erosion hazard 
fir 
8d4: BpD2, LbC, LbD, LbD2, LbE_---- Douglas-fir, red alder, grand fir___--- 4135 | Moderate.-.-___| Slight to very 
severe. 
Silt. Cay OVC, StBsnes-c2ue seg ens sens Douglas-fir, red alder, cascara, big- 140 | Severe on Slight to moderate_.- 
leaf maple. Camas soils, 
slight to mod- 
erate on the 
rest. 
801: BpC, BpD, HID, OpB, OpC, OpD-_--| Douglas-fir, red alder, western red- 4141-154 | Slight to Slight to severe__--- 
cedar, western hemlock, bigleaf moderate. 
maple, cascara, dogwood. 
Srl BpE, HID Op Else ose tee sce a! Douglas-fir, red alder.__---..------ 4141-154 | Slight to Severe.....---__--- 
moderate. 
881: CsC, CsE, ToB, ToD, TtB, TuB, Douglas-fir, lodgepole pine, red 130-151 | Severe_..------ Slight to severe____- 
TuD. alder, black cottonwood, bigleaf 
maple, western hemlock, western 
redcedar. 
OX (ROL wesc Scoot neees Ste ae See Douglas-fir, red alder, Oregon ash, 130 | Moderate to Slight to severe___.- 
bigleaf maple, willow. severe. 
4d1: Cy 8, Ry 82s --cs-e2ceeseeeke cues Douglas-fir, red alder, Oregon ash, 120 | Moderate._---- None to slight_..___- 
grand fir, western redcedar, 
western hemlock, cascara, cherry, 
willow. 
Sdts Sy Bj Sy Bacevotw secs ce ss Sebel Douglas-fir, red alder, bigleaf maple, 90 | Moderate_._-.- Slight to very 


western redcedar. 


severe. 


1 Site index gradually decreases with increasing elevation above 500 fect. At 1,400 feet the site index is 150. 
2 Kelso soils are subject to slippage if slope is more than 8 percent. Road cuts slough, and erosion is severe. 
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crops, and factors in management—Continued 


Degree of hazards or limitations—Continued 
s Common understory plants 
Windthrow hazard Plant competition Equipment limitations 
Moderate_._-_..--- 222 -- Moderate__._---.--.-_- Moderate_.....------ Huckleberry, salal, hazel, bracken. 
Slight------_----_-_-22..- Slight to moderate_______ Slighticcci-202 542085052 Bracken, salal. 
Slightsuseeen ie oe Pee Moderate__.-..-----.-.- Slight to moderate.______ Swordfern, bracken, vine maple, elderberry, salal, 
hazel, red huckleberry. 
Slight. .e..20 2 oho! Moderate____._._-_-.---- Severe.-.---.....------ Swordfern, bracken, vine maple. 
Slighte2 cc .ocselcseedse ee Moderate___..______-_.- Slight to severe..._..__- Ocean-spray, salal, Oregon-grape, vine maple, 
evergreen blackberry, wild sweet blackberry. 
Slight to moderate________ Moderate___.__-------.. Moderate to severe._---- Bracken, salal, vine maple, evergreen blackberry. 
Severeus 2c) oss iit Severe__-_----..-.---.. Séverev angst sed ocde Sedges, salal, vine maple, hazel, wild rose, bracken, 
swordfern, Oregon-grape, elderberry, evergreen 
blackberry. 
Severés<2cscieoneclGcete Moderate....---------- Slight_.....-.- 222-2. Bracken, Oregon-grape, salal, wild sweet blackberry. 


3 Site index gradually decreases with increasing elevation above 1,500 feet. At 2,600 feet the site index is about 105. 
‘ Under 1,500 feet elevation, site index can be as high as 165, and at an elevation of 2,600 feet it can be as low as 118. 
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TaBLE 4—Growth and yield for fully stocked, wnmanaged stands of Douglas-fir 


Total merchantable volume per acre 


Average Total square 

Site index Age in years diameter Total number of | feet of basal 

Board feet 2 Board feet 2 in inches trees per acre area per acre 

Cubic fect 1 (International (Scribner rule) 
rule) 

100 20 100 ec ete eee de ecs soe bees eee 1.8 4, 150 76 
30 800) | ctcctee eee |e hee ese 3. 4 1, 800 114 
40 1 8009-2 <2 238 scene. S|-bossesedoueweos 4,9 1, 090 143 
50 3, 000 1, 900 1, 600 6.3 764 165 
60 4, 300 5, 700 4, 800 7.6 580 182 
70 5, 300 10, 600 9, 000 8.8 468 197 
80 6, 200 16, 300 13, 900 9.9 394 210 
110 20 200. eraoewcesiieiie ss |Eieecuteeosecse 2.2 3, 069 81 
30 Ts 050 luce Se worse es ewes ess 3.9 1, 472 122 
40 2, 350 200 200 5.5 927 153 
50 3, 800 3, 900 38, 500 7.0 659 177 
60 5, 200 9, 600 8, 100 8.5 500 195 
70 6, 350 16, 500 14, 000 9.8 405 211 
80 7, 300 23, 500 20, 100 10.9 345 224 
120 20 300: |ccvusc eecestats|s2- pcos scoudee 2.6 2, 324 86 
30 1350" ococtincecuseeeus boa ee eee 4.4 1, 219 129 
40 3, 000 1, 400 1, 200 6.1 798 162 
50 4, 800 6, 500 5, 500 7.7 572 187 
60 6, 250 14, 700 12, 500 9. 3 439 207 
70 7, 500 24, 100 20, 600 10. 8 352 224 
80 8, 550 12.0 303 238 
130 20 400 3.0 1, 815 89 
30 1, 700 4.9 1, 030 135 
40 3, 700 6.8 680 170 
50 5, 600 8.5 496 196 
60 7, 200 10, 2 380 217 
70 8, 600 4 ‘ 11.8 310 235 
80 9, 700 42, 600 37, 000 13. 1 266 249 
140 20 HOO. |) wick peed ile Ae te ae reas 3. 4 1, 460 92 
30 2, 100 400 300 5.5 865 140 
40 4, 300 5, 400 4, 500 7.4 585 177 
50 6, 350 14, 600 12, 400 9, 3 430 204 
60 8, 150 27, 800 23, 800 Ld 337 226 
70 9, 650 40, 600 35, 200 12.8 274 244 
80 10, 850 52, 200 5, 700 14,3 232 259 
150 20 650" eee oda soeuees | poses see Sete et 3. 8 1, 210 95 
30 2, 500 1, 100 900 6.0 735 144 
40 4, 900 7, 700 6, 500 8.0 510 182 
50 7, 050 20, 000 17, 000 10.1 377 210 
60 9, 000 34, 300 29, 600 12.0 296 232 
70 10, 550 48, 700 42, 500 13.8 242 251 
80 11, 900 61, 100 54, 300 15. 4 207 266 
160 20 800. | c2es dee ee ee eee ees ees 4,2 1,012 97 
30 2, 900 1, 800 | 1, 500 6.5 640 147 
40 5, 500 10, 600 9, 000 8.7 445 186 
50 7, 700 26, 000 22, 200 10. 9 331 214 
60 9, 750 41, 700 36, 200 12.9 261 237 
70 11, 400 57, 000 50, 000 14.8 214 256 
80 12, 850 70, 000 62, 100 16. 6 182 271 
170 20 QAO% |i stares de tl a oes beet 4.5 880 98 
30 3, 250 3, 100 2, 600 7.0 555 150 
40 6, 000 14, 000 11, 900 9.4 385 189 
50 8, 300 3t, 800 27, 400 11.8 290 217 
60 10, 400 49, 000 42, 800 14.0 228 241 
70 12, 150 64, 600 57, 200 16.0 186 260 
80 13, 700 78, 400 70, 000 17.9 159 276 


See footnotes at end of table. 
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Tass 4.—Growth and yield for fully stocked, unmanaged stands of Douglas-fir—Continued 


Total merchantable volume per acre 

ee Average Total square 

Site index | Age in years diameter Total number of | feet of basal 

Board feet ? Board feet ? in inches trees per acre arca per acre 

Cubic feet ! (International (Scribner rule) 
rule) 

180 20 Tl OO? kas 2 eet Cele oll FN hs 4.9 99 
30 3, 600 4, 000 4, 000 7.6 152 
40 6, 400 18, 200 15, 500 10. 2 191 
50 8, 850 37, 700 32, 700 12.8 220 
60 11, 050 56, 000 49, 300 15.2 244 
70 12, 850 72, 500 64, 600 L7.5 264 
80 14, 500 86, 700 78, 000 19.6 280 


1 Volume of all stems more than 5 inches DBH (diameter at breast height) to a 4-inch top diameter inside bark. 
? Volume of all stems 12 inches and larger DBH to a top diameter of 8 inches. 


Hrosion hazard is rated according to the risk of ero- 
sion in well-managed woodland not protected by special 
practices. The hazard is slzght if there is no special prob- 
lem. It is moderate if there would be a moderate loss of 
soil if runoff is not controlled and the vegetative cover 
is not adequate for protection. The hazard is severe if 
steep slopes, rapid runoff, and past erosion make the soil 
susceptible to severe erosion, and intensive management, 
special equipment, and methods of operation must be 
planned to minimize soil deterioration. 

Windthrow hazard, or wind firmness, is rated accord- 
ing to the ability of the soil to support trees during 
periods of high winds. A rating of slight indicates that 
trees are not expected to be blown down in commonly 
occurring winds. J/oderate indicates that trees are stable 
except during short periods of excessive wetness. Severe 
indicates that the soil and tree roots do not give enough 
stability to keep trees from blowing over during modler- 
ate or high winds (fig. 20). 

Plant competition refers to the rate of invasion of un- 
wanted trees, shrubs, and vines after openings are made 
in the canopy. Competition is sight if it does not pre- 
vent adequate natural regeneration and early growth or 
interfere with the normal development of planted seed- 
lings. Competition is moderate if it delays the establish- 
ment and slows the growth of seedlings, either naturally 
occurring or planted, but does not prevent the eventual 
development of a fully stocked, normal stand. Com- 
petition is severe if it prevents adequate restocking, either 
natural or artificial, without intensive preparation of the 
site and without special maintenance practices, includ- 
ing weeding. 

Equipment limitations refer to soil characteristics and 
topographic features that restrict or prohibit the use of 
conventional equipment for planting and harvesting 
wood crops, for constructing roads, for controlling um- 
wanted vegetation, and for controlling fires. The limita- 
tion is slight if there is little or no restriction on the type 
of equipment that can be used or the time of year that 
equipment can be used. The limitation is moderate if the 
use of equipment is restricted by one or more unfavor- 
able characteristics, such as slope, stones, or other ob- 
structions, seasonal wetness, instability, or risk of injury 
to roots of trees. The limitation is severe if special equip- 


ment is needed or the use of such equipment is severely 
restricted by one or more unfavorable soil characteristics. 


Wildlife and Fish * 


Beaver, deer, mourning dove, wild duck, geese, ring- 
necked pheasant, bandtailed pigeon, and many species of 
nongame birds are common throughout the area. Black 
bear, elk, and blue and ruffed grouse inhabit the higher 
parts of the Cowlitz Area. There were about 45 farm 
ponds in the Area at the time of this survey and many 
other suitable sites for ponds. 

In addition to the information in this section, the local 
office of the Soil Conservation Service provides practical 
help to landowners in planning, establishing, and im- 
proving habitat for wildlife or fish. 

A summary of representative food and habitat needs 
of the more important kinds of wildlife and fish in the 
Cowlitz Area follows. The climate is such that cover 
generally is available or can be grown quickly. 

Black bears are largely vegetarians. They feed on 
fruits, such as apples, bearberry, blackberries, blue- 
berries, cascara, cherries, and salmonberry. They also eat 
honey, insects, garbage, fish, rodents, and other mam- 
mals. Bears can be found in any large wooded part of 
the Area. 

Beavers eat only vegetation, mostly bark, roots, grain, 
and green plants, such as alder, corn, vine maple, water 
lilies, and willows. The chief feeding areas are within 
150 feet of water. These animals are confined to areas 
where they can make dams that impound water and 
provide suitable homes for rearing their young. 

Deer eat forage of grasses, legumes, forbs, and woody 
plants, and some fruits and grain. Choice foods include 
alfalfa, applecs, barley, bearberries, clover, corn, oats, 
salmonberry, and wheat. Brush or woodland is essential 
for cover. 

Mouring doves eat barnyardevass, corn, oats, and 
wheat. They eat no insects, green leaves, or fruits, They 
drink water daily. 


® By WILLARD A. CALL, Soil scientist, and Verne B. Davipson and 
L, Dean Marriace, biologists, Soil Conservation Service, 
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Figure 20.—Tipover of Douglas-fir. Roots did not anchor tree firmly enough to withstand strong winds. The soil is Minniece silt loam, 
0 to 8 percent slopes. Many roots have spread horizontally in the surface layer of this soil because the water table is seasonally 


high. 


Ducks of several species feed on tender leaves of grass 
and on grain crops in winter and spring. They are espe- 
cially attracted by the grains and seeds from barley, 
barnyardgrass, corn, oats, smartweed, and wheat. The 
seeds are most attractive when covered with a few inches 
of water. 

Elk eat alfalfa, salmonberry, and willow and the forage 
of grasses, shrubs, trees, and various herbaceous plants. 

Geese eat grain and the tender grasses. Among other 
choice foods are alfalfa, barley, barnyardgrass, clover, 
corn, oats, and wheat. They feed in the uplands and wet- 
lands that provide open areas and attractive foods. Their 
daytime and nighttime resting areas are on or at the 
edges of ponds, lakes, and streams. 

Iue and ruffed grouse are birds of open woodland 
areas. Choice foods include fruits, seeds, leaves, and buds 
of apple, bearberry, blackberries, blueberries, cascara, 
cherries, clovers, corn, Douglas-fir, madrone, and willows. 

Ring-necked pheasant are best adapted to grain fields 
and the adjacent cover. Choice foods are the grains of 


barley, corn, oats, and wheat. They also eat some fruits 
sparingly. Good cover is provided by cornfields and 
standing stalks, cattail marshes, fence-row vegetation, 
and similar grassy or brushy areas. 

Band-tailed pigeon prefer seeds and fruits of alder, 
barley, cascara, cherries, corn, Pacific dogwood, madrone, 
oats, salmonberry, and a few other fruits. Their roosting 
areas are in woodlands. 

Nongame birds of different species have different food 
preferences. Several species eat nothing but insects. 
Others eat seeds or fruits, and some of these consume 
insects also. Several species prosper in cropland, and 
others inhabit woodlands, brushy areas, or the margins 
of ponds, lakes, and streams. 

The principal species of anadromous fish in the Cow- 
litz Area, excluding the main stream of the Columbia 
River, are chinook, silver coho, blueback, chum salmon, 
steelhead trout, and smelt. One or more species of these 
fish inhabit all of the major unobstructed streams that 
provide suitable habitat. Anadromous fish require cold 
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Figure 21.—Recreation farm pond built in Olympic silt loam, 2 to 8 percent slopes. This pond is stocked with fish. It can also be used for 
fire prevention and irrigation. 


water (65° F. and below) of good quality, clean gravel 
beds to spawn in, pools and riffles for the young to rear 
in, and free access to and from the Columbia River. 
Most streams in the Area are suited to the natural 
propagation of anadromous species. Keeping the migra- 
tory routes to and from the spawning and rearing areas 
open is the principal problem. 

Major runs of salmon and steelhead trout pass through 
the part of the Columbia River that borders the Cowlitz 
Area to upstream spawning grounds in Washington, 
Oregon, and Idaho. ES ibetantial numbers are harvested 
by sports and commercial fishermen in this stretch of 
stream. Other species of lesser importance in the Co- 
lumbia River are shad, smelt, sturgeon, and lamprey. 

The principal species of cold water (below 65° F.) 
resident game fish 1s rainbow trout. It is present in 
unpolluted streams, Jakes, and ponds (fig. 21) that have 


a year-round supply of cold water. A stream that has 
rifles and pools and a gravel bottom produces more 
aquatic food for trout than does a muddy stream that 
has a sand or silt bottom. Rambow trout thrive in 
lakes and ponds, but unless tributary streams and spawn- 
ing gravels are present, they generally do not reproduce. 
Introduced Iokanee (landlocked blueback salmon) are 
present and support a sport fishery in Lake Merwin. 
Warm water (above 65° F.) species of game fish in 
natural waters and manmade reservoirs include bass, 
bluegill, crappies, and catfish. Bass feed on small fish. 
The choice foods of bluegill, crappies, and catfish are 
aquatic worms and insects and their larvae, The amount 
of food depends on the fertility of the water, on the 
nature of soils of the watershed, and somewhat on the 
nature of soils in the bottom of the pond. The need for 
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application of fertilizer to farm ponds and reservoirs 
has not yet been determined for the survey area. 

The soils of the Cowlitz Area have been assigned 
to 11 wildlife groups. The soils in each group are similar 
and generally produce about the same kinds of food 
plants and protective cover for wildlife. The wildlife 
suitability groups in this survey area are described in 
the following pages. To find the soils in each group, 
refer to the aide to Mapping Units” at the back of 
this survey. 


WILDLIFE GROUP 1 


This group consists of soils on flood plains, old ter- 
races, and uplands. These soils are moderately well 
drained to poorly drained and are slowly to very slowly 
permeable. The surface layer is silt loam or silty clay 
loam. Slopes are 0 to 15 percent. 

These soils make up about 6 percent of the survey 
area. All can be tilled. Some are farmed, but much of 
the acreage is forest. Many of the choice food plants 
for wildlife can be produced on these soils. 

The soils on flood plains provide desirable habitat 
for wetland species of wildlife. Favorable sites for ponds 
are on uplands and old terraces. Cultivated and cleared 
areas produce apples, barley, barnyardgrass, clover, corn, 
oats, ryegrass, smartweed, and wheat. Brushy and for- 
ested areas are mainly alder, Oregon ash, blackberry, 
cascara, cherry, Douglas-fir, maple, salal, salmonberry, 
and willow. 


WILDLIFE GROUP 2 


This group consists of soils on flood plains and ter- 
races. These soils are well drained and somewhat ex- 
cessively drained and moderately rapidly to moderately 
slowly permeable. The surface layer is mostly silt loam, 
but in places it is fine sandy loam. Slopes are 0 to 30 
percent. 

These soils make up about 4 percent of the survey 
area. All can be tilled. About half the acreage is now 
farmed, and the rest is forest. 

These soils produce many choice plants for wildlife. 
Those on flood plains along streams and sloughs provide 
desirable habitat for all wetland species of wildlife. 
Terraces provide favorable sites for ponds. Cultivated 
and cleared areas produce alfalfa, apples, barley, barn- 
yardgrass, clover, corn, oats, ryegrass, and wheat. Brushy 
and wooded areas are mainly red alder, Oregon ash, 
blackberry, cascara, cherry, Douglas-fir, maple, salal, 
salmonberry, and willow. 


WILDLIFE GROUP 3 


This group consists of soils on flood plains and old 
terraces. These soils are somewhat poorly drained to 
poorly drained and are slowly to very slowly permeable. 
The surface layer is silt loam or siltv clay loam. Most 
of these soils are underlain by clay. Slopes are 0 to 40 
percent. 

These soils make up about 3 percent of the survey 
area, Most can be tilled. Part of the acreage is farmed, 
but most of it is forest. 

Streams and ponds provide good habitat for all wet- 
land birds and animals. The soils produce many of the 
choice foods for wildlife. Cleared and cultivated soils 
grow barley, barnyardgrass, clover, oats, ryegrass, smart- 


weed, and wheat, Brushy and forested areas are mainly 
Douglas-fir, red alder, Oregon ash, maple, cascara, 
cherry, blackberry, salal, salmonberry, and willow. 


WILDLIFE GROUP 4 


This group consists of soils on uplands and terraces. 
These soils are moderately well drained to well drained. 
Permeability is moderate to very slow. The surface layer 
is silt loam, gravelly silt loam, or gravelly loam. Slopes 
are 0 to 20 percent. 

These soils make up about 20 percent of the survey 
area. All can be tilled. Part of the acreage is farmland, 
but most of it is forest. 

Cultivated crops that provide food for wildlife in- 
clude apples, barley, clover, corn, oats, ryegrass, and 
wheat, Brushy areas and forests are mainly red alder, 
blackberry, cascara, cherry, Pacific dogwood, Douglas- 
fir, maple, salal, salmonberry, and willow. The many 
perennial streams and the potential for many good 
pond sites can attract all wetland species of animals 
and birds. 


WILDLIFE GROUP 5 


This group consists of very deep soils on uplands 
and shallow flood plains. These soils are somewhat 
excessively drained to well drained, and permeability 
is very rapid to moderate. The surface layer is silt 
loam, gravelly silt loam, loam, to gravelly loam. Slopes 
are 0 to 20 percent. 

These soils make up about 2 percent of the survey 
area. They receive 70 to 120 inches of precipitation an- 
nually. Only a small acreage is cultivated. 

Crops important as food for wildlife include barley, 
clover, oats, ryegrass, and wheat. Brushy areas and for- 
ests are mainly red alder, blackberry, cascara, cherry, 
Douglas-fir, maple, Pacific dogwood, salal, salmonberry, 
and willow. The perennial streams and lakes attract: all 
wetland species of birds and animals. 


WILDLIFE GROUP 6 


The one land type in this group, Rock Jand, is shallow, 
rocky, and well drained to excessively drained. Down- 
ward penetration of roots and water is restricted be- 
cause the soil material is shallow over bedrock. The bed- 
rock is shattered in places. Slopes are 3 to 70 percent. 

Rock land makes up about 1 percent of the survey 
area. None of it is cultivated. Food plants for birds 
and animals in the brushy and forested areas are red 
alder, blackberry, cascara, Douglas-fir, madrone, maple, 
salal, salmonberry, and willow. 


WILDLIFE GROUP 7 

This group consists of soils on uplands and old ter- 
races. Most of these soils are well drained and moder- 
ately slowly permeable. In most places, downward pene- 
tration of roots and water is not restricted. The surface 
layer is silt loam, gravelly silt loam, cobbly silt loam, or 
gravelly loam. Slopes range from 0 to 60 percent but are 
mostly 20 to 50 percent. 

These soils make up about 48 percent of the survey 
area. Most of the acreage is forest. or cut-over brushland. 

Food plants include red alder, blackberry, cascara, 
cherry, Douglas-fir, maple, Pacific dogwood, salal, sal- 
monberry, and willow. 
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WILDLIFE GROUP 8 


This group consists of soils on uplands. These soils 
are well drained and somewhat excessively drained, and 
permeability is moderate to moderately rapid. The sur- 
face layer is cobbly silt loam, silt loam, or loam. Slopes 
3 to 50 percent. Elevations range from 50 to 2,700 

eet. 

These soils make up about 8 percent of the survey 
aren. None are farmed. Most of the acreage is cutover 
brushland or forest. 

Wildlife food plants include red alder, bearberry, blue- 
pew cherry, Douglas-fir, maple, salal, salmonberry, and 
willow. 


WILDLIFE GROUP 9 


This group consists of soils on uplands and flood 
plains. These soils are excessively drained to somewhat 
excessively drained. Permeability is rapid to very rapid. 
The surface layer is gravelly loamy sand, gravelly sandy 
loam, loamy sand, or fine sandy loam. Slopes are 0 to 
60 percent. 

These soils make up about 3 percent of the survey 
aren. None are farmed. Wildlife food plants grow in 
cut-over brush land and forests. They include red alder, 
bearberry, blackberry, cascara, cherry, Douglas-fir, maple, 
salal, and willow. 


WILDLIFE GROUP 10 

The group consists of excessively drained soils on flood 
plains. Permeability is very rapid. These soils are gen- 
erally near the larger streams. In many places they 
occur as small, long, narrow areas bordering stream 
and river channels or in recently abandoned stream- 
beds. In places they are frequently flooded and re- 
worked, The surface layer is loamy fine sand underlain 
by sandy subsoil or by stream deposits of poorly assorted 
sandy gravel or cobblestones. Slopes range from 0 to 8 
percent but are mostly about 2 percent. 

These soils make up slightly more than 1 percent of 
the survey area. A small acreage is used for pasture, 
but most is in brush and trees. 

Wildlife food plants include red alder, Oregon ash, 
bearberry, blackberry, clover, broadleaf maple, ryegrass, 
and willow. 


WILDLIFE GROUP 11 


The one soil in this group, Semiahmoo peat, is a nearly 
level, very poorly drained, fibrous peat bog. It occurs in 
swamps and marshes and on the borders of lakes where 
fresh-water marsh vegetation flourishes. None of the 
acreage is cultivated. 

This soil is generally partly covered with water. It 
attracts all wetland species of birds and animals. Wildlife 
food plants include Oregon ash, barnyardgrass, smart- 
weed, willow, and water lily. 


Engineering ‘ 
Some soil properties are of special interest to engineers 
because they affect the construction and maintenance of 


“Cuartes Roperr Ness, area engineer, Soil Conservation Serv- 
ice, helped prepare this section. 


roads, airports, pipelines, building foundations, facilities 
for water storage, erosion control structures, drainage 
systems, and sewage disposal systems. Among the prop- 
erties most important to engineers are permeability, 
strength, consolidation characteristics, texture, plasticity, 
and soil reaction. Depth to unconsolidated materials and 
topography are also important, 

Information concerning these and related soil prop- 
erties is given in tables 5 and 6. The estimates and inter- 
pretations in these tables can be used to— 


1. Make studies that will aid in selecting and de- 
veloping industrial, commercial, residential, and 
recreational sites. 

2. Make preliminary estimates of the engineering 
properties of soils in planning farm drainage 
systems, ponds, irrigation systems, terraces, water- 
ways, and diversion terraces. =. 

3. Make preliminary evaluations of soil conditions 
that will aid in selecting sites for highways, air- 
ports, pipelines, and other utilities, and in plan- 
ning detailed investigations at selected locations. 

4. Locate probable sources of gravel, sand, rock, peat, 
and other construction material. 

5. Correlate performance of engineering structures 
with soil mapping units to develop information 
that will be useful in planning engineering prac- 
tices and in designing and maintaining such 
structures. 

6. Evaluate runoff and sedimentation when design- 
ing and planning the construction of dams, chan- 
nels, and other water-control structures. 

7. Supplement other publications, such as maps, 
reports, and aerial photographs, that are used in 
preparation of engineering reports for a specific 
area. 

8. Develop other preliminary estimates for construc- 
tion purposes pertinent to the particular area. 


The engineering interpretations reported here do not 
eliminate the need for sampling and testing at the site 
of specific engineering works involving heavy loads or 
excavations deeper than the depths reported (ordinarily 
about 5 feet). Even in these situations, however, the 
soil map is useful in planning more detailed field in- 
vestigations and in indicating the kinds of problems 
that may be expected. 

Some of the terms used by soil scientists have special 
meanings in soil science that may not be familiar to 
engineers. These terms are defined in the Glossary. 


Engineering classification systems 


The two systems most commonly used in classifying 
soils for engineering are the systems approved by the 
American Association of State Highway Officials 
(AASHO) and the Unified system. 

The AASHO system (7) is used to classify soils ac- 
cording to those properties that affect use in highway 
construction. In this system all soil material is classified 
in seven principal groups. The groups range from A-1, 
which consists of soils that have the highest bearing 
strength and are the best soils for subgrade, to A~Y, 
which consists of soils that have the lowest strength when 
wet. 
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TaBLE 5.—Lstimates of soil properties 


ing unit in this series is made up of two or more kinds of soil. The soils in 


for referring to other series that appear in the first column of 


Depth to— Classification 
Depth 
from 
Soil series and map symbols Seasonal | surface 
Bedrock high (typical Dominant USDA texture Unified AASHO 
water profile) 
table 
Ft. Fi. In. 
Bear Prairie: BpC, BpD, BpD2, BpE_-- >5 (') 0-77 | Silt loam.....--..-------- CL A-G 
Camass “Ca stvecsttoce toto et ee ss >5 () 0-22 | Cobbly loam_._-_----.---- ML or CL A-4 
22-60 | Very cobbly loamy sand.__-| 5M A-1 
Caples: Céy-Chicscece oteseb eee ect >5 1-3 0-72 | Silty clay loam__-_.-_.---- CL A-7 
Cinebar: 
Cin Bixee sot oe aio Ee bes >5 Q) 0-82) | Deaths conn coon ook sce ete oe ML A-4 
80-56 | Sandy loam__--.-----.---- SM A-4 
56-72 | Loamy coarse sand_ ~~~ -.~_- SM A-2 
CoB; CoG}-CoD;- Cob seen eset estes >5 (1) 0-42 | Gravelly silt loam___._---- ML or CL A-4 
42-75 | Silt loam_..------..-_---- MI or CL A-4 
Cnty GND 2c ckecdoumneseSecncee ee. >5 () 0-72 | Silt loam_----.----_------ ML A-4 
Cispust: (@sCi CS Bescoe cine ee cee >5 () 0-60 | Gravelly loamy sand_______| SM A-1 
Clato: 
Chisel ee Loe Soe >5 (*) 0-69 | Silt loam___-----.--_--2 e ML or CL A-4 
(er ee nen URE Agree t= ee oe) >5 CP) 4 0=82\| LOAM. 22 seccochek cose eS. ML A-4 
32-60 | Very gravelly coarse sand...| GP-GM A-1 
Coweeman: 
CWCl wecse eset ee See eek >5 2~3 0-24 | Silt loam_-.--.----------- CL A-6 
24-70 | Clay.._------------------ MFL A-7 
CxXDie se ed ote at AS >5 1-2 0-70 | Clay.___.-__.----------.- MEL A-7 
Cy Bist so2ese sess oo cet cease ai) 0-1 0-60 | Clay.__.-_--------------- MIE A-7 
Gee: GeB, GeC, GeD_._-_.__-___-------- >5 2-4. 0-12 | Silt loam__--------------. CL A-6 
12-53 | Silty clay loam..------~.-- CL A-6 
58a02) | Clayze 2.2 ssbseecl Soca 2 CH A-7 
Germany: 
GmB, GmC, GmD, GmE___-_-------- >5 (1) 0-72 | Heavy silt loam_..----_.__ CL A-6 
GoD, Gnbios czeceliiesececesuse >5 @) 0-72 | Cobbly silt loam__------_- ML or CL A-6 
Godfrey: Go, Gr.--------------------- >5 0-2 0-27 | Silty clay loam_.__-------- CL A-6 
27-60 | Sandy clay and clay__---.- CH or MH A-7 
Hillshoroz: sHi Diu g2o4se.08 fe edseecsce >5 () 0-28 | Silt loam__----..---.----- CL A-4 
28-43 | Very fine sandy loam__---- ML A-4 
43-78 | Fine sand___-...--------- SP-SM A-3 
Kalama: KaB, KaC, KaD, KaE_------- >5 io) 0-23 | Gravelly clay loam-_------- MIL or CL A-6 
23-34 | Gravelly sandy clay__.---- sc A-7 
34-72 | Very gravelly clay loam_-..| GC or 8C A-2 
Kelso: KeB, KeC, KeD, KeE_____.----- pe () 0-60 | Silt loam___.....2-------- CL A-6 
*Loper: LbC, LbD, LbD2, LbE__--__-_- 8-5 (1) 0-34 eopely and gravelly silt ML A-4 
oam. 
¥or Bear Prairie part, refer to Bear |-.-..-----|---------- 34 | Shattered rocks. 
Prairie series. 
Made land: Md. 
No valid estimates can be made. 
MeBee: Mb-.____.-------------------- >5 2-5 0-13 | Silty clay..------.-------- MH A-7 
18-60 | Silty clay loam_._._--.---- CL A-6 
Mart: Mr8B, MrC, MrD, MrE.-..------ 3, 5->5 () 0-42 | Silty clay loam _.---------- CL A-6 
42-60 | Very gravelly silty clay GC A-6 
loam. 


See footnotes at end of table. 
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significant im engineering 


such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions 
this table. The symbol >> means more than; < means less than] 


Percentage passing sieve— Corrosivity 
Coarse 
fraction Perme- Available Shrink- 
greater than No. 4 | No. 10 | No. 40 | No. 200] ability water Reaction swell 
3 inches in (4.7 (2.0 (0.42 (0.074 capacity potential Uncoated Concrete 
diameter mm.) mm.) mm.) mm.) steel 
Pet. In jhr. In. jin, of soil pit 

0 | 95-100 | 90-95 | 85-95 80-90 | 0. 6-2. 0 0. 19-0. 21 5. 1-5. 5 | Low. ---- High. ..-.- Moderate. 
15-25 | 70-80 65-75 55-65 50-60 | 2. 0-6.3 0. 11-0. 15 5. 6-6. 0 | Low___---- Low..----- Moderate. 
50-60 | 55-70 40-50 25-35 10-15 >20. 0 0. 03-0. 05 5. 6-6. 0 | Low___---- Low__.---- Moderate. 
0 | 95-100 } 95-100 | 90-95 80-90 |0. 06-0. 2 0. 19-0. 21 5. 6-6. 0 | High------- High---.--- Moderate. 
0 | 90-100 | 90-95 85-90 55-70 | 0. 6-2. 0 0. 16-0. 18 5. 1-5.5 | Low__.---- High--_---- Moderate. 
0 | 90-100 | 85-95 | 60-70 35-45 | 2. 0-6. 3 0. 11-0. 18 5. 6-6. 0 | Low_-..--- High---_--- Moderate. 
0 | 90-100 } 85-95 | 50-65 15-30 | 6. 3-20.0 | 0. 06-0. 08 5. 1-5. 5 | Low ._---- Moderate___| Moderate. 
0 | 90-95 | 60-70 | 55-65 50-60 | 0. 6-2. 0 0. 14-0. 16 5. 6-6. 5 | Low___---- High... _- Moderate. 

0 | 90-95 | 85-95 | 80-90 60-80 | 0. 6-2. 0 0. 19-0. 21 6. 6-7. 3 | Low_._---- Moderate_.-| Low. 
0 | 90-95 | 85-95 | 80-90 65-85 | 0. 6-2. 0 0, 19-0, 21 5. 6-6. 5 | Low__.---- High._____- Moderate. 
0-5 55-85 | 50-60 | 20-40 10-20 >20.0]} 0, 05-0. 07 6. 1-6. 5 | Low___---- Low__----- Moderate. 
0 | 95-100 | 95-100 | 90-100 | 70-90 | 0. 6-2. 0 0. 19-0, 21 5. 6-6 Low__----- Low_.----- Moderate. 
0-5 90-95 85-95 85-95 60-75 | 0. 6-2. 0 0. 16-0. 18 5. 1-6. 0 | Low__._-_- Low. .--- Moderate. 
5-10 | 35-45 30-40 15-25 5-10 >20. 0 0. 04-0. 06 5. 6-6. 0 | Low__----- Low..----- Moderate. 
0 | 95-100 } 95-100 | 90-100 | 70-90 | 0. 6-2. 0 0. 19-0. 21 5. 1-5. 5 | Low. __.--- High------- Modcrate. 
0 ;} 95-100 | 95-100 | 90-100 75-95 <0. 06 Q. 12-0. 14 5. 6-6. 0 | High------- High-_____- Moderate. 
0 | 95-100 | 95-100 | 90-100 | 75-95 <0. 06 0. 12-0. 14 4, 5-6.0 | High_.-.--- High.___.-- Moderate. 
0 | 95-100 | 95-100 | 90-100 | 75-95 <0. 06 | 0, 12-0, 14 5. 1-7. 3 | High.------ High---_--- Moderate. 
0 | 95-100 |} 90-95 | 85-95 70-90 | 0. 6-2. 0 0. 19-0. 21 5, 6-6. 0 | Low__----- Moderate__.| Moderate. 
0 | 90-95 | 90-95 | 85-95 85-90 0. 06-0. 20 | 0. 19-0, 21 | 5. 1-5. 5 | Moderate...| High--._--- Moderate. 

0 | 95-100 | 95-100 | 90-100 | 75-95 <0. 06 0. 06-0. 08 4. 5-5.0 | High_-____- High_-_---- High, 
0-5 90-95 90-95 85-95 80-90 | 0. 6-2. 0 0. 19-0. 21 4. 5-5. 5 | Low. ____-- High_------ Moderate. 
15-25 | 65-80 | 60-75 55-70 50-60 | 0. 6-2. 0 0. 14-0. 16 4. 5-5.5 | Low__----- High_.----- Moderate. 
0-5 | 95-100 | 95-100 | 90-95 85-90 | 0. 2-0. 6 0. 19-0. 21 4. 5-6. 0 | Moderate...| High....-..; Moderate. 

0-5 | 95-100 | 95-100 | 90-95 70-80 <0. 06 | 0. 06-0. 08 6. 6-7. 3 | High------- High._---_- Low. 
0 | 90-95 90-95 85-95 70-90 | 0. 6-2. 0 0. 19-0. 21 5. 6-7. 8 | Moderate__.| Moderate...) Moderate. 
0-5 | 90-95 | 90-95 | 80-90 55-65 | 0. 6-2. 0 0. 15-0. 17 5. 6-7. 3 | Moderate_..| Moderate_..| Moderate. 

0-5 | 90-95 90-95 | 55-70 5-10 | 6. 3-20.07 0. 05-0. 07 5. 6-7. 3 | Low. ----- Low.__---- Low. 
5-10 | 85-95 | 65-80 | 60-70 55-65 | 0. 2-0. 6 0. 13-0. 15 5. 1-6. 5 | Low. ----- Moderate.__| Moderate. 
5-10 | 80-90 60-75 50-70 35-45 |0. 06-0. 2 0, 10-0. 12 5. 6-6. 0 | Moderate___| High-__---- Moderate. 
5-15 | 50-65 | 35-45 | 30-40 25-30 | 0. 2-0. 6 0. 08-0. 10 5. 6-6. 0 | Low_._---- Moderate.__.| Moderate. 
0-5 | 95-100 | 95-100 | 90-100 | 70-90 |0. 06-0. 2 0. 19-0. 21 5. 6-6. 5 | Moderate__.| Moderate__..| Moderate. 

10-30 | 70-90 | 60-80 | 55-70 50-60 | 0.6-2.0; 0, 18-0. 15 4. 5-5.5 | Low.__-_-- High____--- High. 

i 

5-10 | 85-90 | 85-90 | 80-90 75-85 | 0. 2-0.63 | 0. 15-0. 17 5. 6-6. 0 | Moderate.__| High ___._- Moderate. 

5-10 | 85-90 | 85-90 | 80-90 75-85 |0. 63-2. 0 0. 19-0. 21 4. 5-6. 5 | Moderate__-| High.------ High. 
0 ; 95-100 | 90-95 75-85 70-80 | 0, 2-0. 63 0, 19-0. 21 5. 1-6. 5 | Moderate___| Moderate_._| Moderate. 

5-10 | 55-65 | 45-55 | 40-50 35-45 | 0. 2-0.63 | 0. 08-0. 10 4, 5-5.0 | Low___-_-- High____._. High. 
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Depth to— Classification 
Depth 
from 
Soil series and map symbols Seasonal surface 
Bedrock high (typical Dominant USDA texture Unified AASTIO 
water profile) 
table 
Ft. Ft. In. 
Minniece: 
MiB Mt@le cescsecsdcucl te test ee >5 1-2 0-13 | Heavy silt loam_.---.-..-- CL A-6 
13-60 | Silty clay and heavy silty MEH A-7 
clay loam, 
MvAws2iececc secs Seeceecotee sd. >5 0-1 0-17 | Heavy silt loam and silty CL A-6 
clay loam. 
17-56 | Sandy clay loam_..-__-_.-- sc A-6 
56-62 | Coarse sandy loam....---./ SM A-2 or 
A-4 
Newberg: 
Neve acd oie seceoe ok ee oes >5 | 4>6.0 0-60 | Stratified fine sandy loam, SM A-4 
loamy sand, fine sand, 
and silt loam. 
Nwi ¢cletoesteiceantaccesk sess >5 1-2 0-62 | Stratified silt loam, silt, ML A-4 
fine sandy loam, loamy 
very fine sand. 
Olequa: 
OeB, OeC, OeD, OeE_____---_------ >5 (1) 0-43 | Silt loam and silty clay CL A-7 
loam. 
43-72 | Silt loam_.--------------- ML A-4 
OB OW 4 =o ssc osateemeuale mate >5 2-3 0-25 | Silt loam__-.-.----------- ML A-~4 
25-48 | Silty clay loam____...----- CL A-7 
48-62 | Silty clay.....------------ CH A-7 
Olympic: 
OmB, OmC, OmD, OmE...---------- 344->6 @) 0-20 | Silt loam__.-------------- CL A-6 
20-48 | Silty clay loam_.-_--..---- CL A-7 
48 | Decomposing basalt_..._../.._...--____-.-|---------- 
OpB, OpC, OpD, OpE-_------------- 384->5 @) 0-62 | Gravelly silty clay loam_..-) CL A-7 
OY Ginn tetas de tase tesserae 8Y->5 () 0-62 | Very cobbly silty clay CL A-7 
loam. 
Pilehvick® “PeBu cc ose ee ee See eee >5 (4) 0-60 | Medium sand.------------ SP-SM A-1 
Riverwash: Rh. 
No valid estimates can be made. 
Rock land: Ro. 
No valid estimates can be made. 
Rose Valley: 
RvB, RvC, RvD_____.-------------- >5 1-2 0-14 | Silt loam_--.--.-----.--_- ML or CL A-~4 
14-30 | Silty clay loam.-.---.----- CL A-7 
30-62 | Silty clay___-_----------- CH A-7 
Ry Bi s2So0 cise) bes eee ied aes >5 0-1 0-10 | Silt loam__..---.--------- CL A-6 
10-60.) (Clay. s-seccs ecctac tole CH A-7 
Sara: SaB, Sac, SaD, SeB..u...------- >5 3-4 0-28 | Silty clay Joam....--.-.2-- CL A-6 
28-61 | Silty clay and sandy clay..-| CH A-7 
Sauvola: SIB, SIC, SID_..--.---------- >5 3-5 On12 | ont. hoo os Se tees ML A~4 
12-30 | Silty clay loam and silty CL A-7 
clay. 
30-60 | Gravelly sandy loam _.____ SM A-2 
Seaquest: SmB, SmC, SmD__---------- >5 (1) 0-64 | Silty clay loam and sandy | CL A-6 
clay loam, 


See footnotes at end of table. 
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properties significant in engineering—Continued 


Percentage passing sieve— Corrosivity 
Coarse 
fraction Perme- Available Shrink- 
greater than No. 4 | No. 10 | No. 40 | No. 200] ability water Reaction swell 
3 inches in (4.7 (2.0 (0.42 (0.074 capacity potential Uncoated Concrete 
diameter mm.) mm.) mm.) mm.) steel 
Pet, In.fhr. dn.fin, of soit pH 

0-5 90-95 85-90 | 80-90 70-85 | 0, 6-2. 0 0. 19-0, 21 4, 5-5. 5 | Moderate_._| High______- High. 
0-5 90-95 85-90 80-90 70-85 <0. 06 0. 06-0. 08 5, 1+5.5 | High... -- High---.._- Moderate. 
0-5 95-100 | 95-100 | 90-100 75-90 |0, 06-0. 2 0. 19-0, 21 5. 6-6. 0 | Moderate___| High--.____ Moderate. 
0-5 95-100 | 90-100 | 70-80 35-50 |0. 06-0. 2 0. 14-0. 16 5. 1-6. 0 | Moderate__.| High__.____ Moderate. 
0-5 95-100 | 90-95 55-65 30-40 | 2.0-6.3 0. 11-0, 13 5. 6-6.0 | Low. ---- High.--__-. Moderate. 

0-5 95-100 | 95-100 | 60-70 35-45 | 2. 0-6.3 0. 13-0. 15 5. 6-7. 3 | Low. __.-- Low. .---- Low. 
0-5 95-100 | 95-100 | 70-85 50-60 | 0. 2-0. 63 0. 17-0. 21 5. 1-7. 3 | Low_____-- Moderate Moderate. 

to high. 

0-5 95-100 | 95-100 | 95-100 85-95 | 0. 2-0. 6 0. 19-0. 21 4, 5-6. 5 | Moderate_.-| Moderate__.| Moderate. 
0-5 95-100 ; 95-100 | 90-100 70-90 | 0. 6-2. 0 0. 19-0. 21 5. 6-6. 0 | Moderate___| Moderate._-| Moderate. 
0-5 95-100 | 95-100 | 90-95 75-90 | 0. 6-2. 0 0. 19-0. 21 4. 6-5. 5 High_.____- Moderate. 
0-5 95-100 | 85-90 85-90 75-85 |0. 06-0, 2 0. 19-0, 21 5. 1-5. 5 High... .2- Moderate. 
0-5 95-100 } 85-90 80-90 75-85 <0. 06 0. 06-0. 08 5. 1-5. 5 High..----- Moderate. 

0-5 90-95 90-95 85-90 70-90 | 0. 6-2.0 0. 19-0. 21 6. High..---.- Low. 
0-5 90-95 90-95 85-90 75-90 | 0. 2-0. 6 0. 18-0. 20 5. High_--___- Moderate. 

Seebeesis ciel este awh else Se eee ese ol ae ee IRS oN nl 5. pe Seances 
5-15 | 60-85 60-80 55-70 50-65 | 0. 2-0. 6 0. 14-0. 16 5. High------- Moderate. 
moder- 
ate. 

50-60 | 70-90 60-80 55-70 50-65 | 0. 2-0. 6 0. 08-0. 10 5. 1-6.5 | Low. ....- High_-___-- Moderate. 
0 | 95-100 | 90-95 | 40-50 5-10 >20.0} 0. 05-0. 07 5. 6-6. 5 | Low___..-- Low_..-.-- Moderate. 


0-5 90-95 90-95 80-90 70-85 | 0, 6-2, 0 0, 19-0. 21 5. 6-6. 0 Moderate. 
0-5 90-95 90-95 80-90 70-85 |0. 06-0. 2 0. 19-0, 21 5, 6-6. 0 Moderate. 
0-5 90-95 90-95 80-90 70-85 <0. 06 0. 06-0. 08 5. 6-6. 5 Moderate. 
0-5 95-100 | 85-90 85-90 70-80 } 0. 6-2. 0 0. 19-0, 21 5, 1-5. 5 Moderate. 
0-5 90-95 85-90 | 85-90 75-85 <0. 06 0, 06-0. 08 4. 5-6. 0 High. 
0-5 95-100 ; 90-95 80-95 70-95 0. 06-0, 2 0, 19-0. 21 5. 1-6.0 | Modcrate_..] High______- Moderate. 
0-5 95-100 } 90-95 80-95 60-90 <0. 06 0. 06-0. 08 4.5-5.5 | High.._.-_- Tighs.2.e 22 Moderate. 
0 | 95-100 | 95-100 | 85-95 50-70 |0, 06-2. 0 0. 16-0, 18 5. 6-6.0 | Low. ____- High-.-2._- Modcrate. 
0 | 95-100 | 90-100 | 85-95 70-80 0. 06-0. 2 0. 16-0. 18 4. 5-6. 0 | High ------ High.-_-~_- High. 
0-5 95-100 | 65-70 60-65 20-30 |0. 06-0. 2 0. 07-0. 09 4. 5-5.0 | Low___---- High-_----- High. 
0 100 | 90-95 80-90 70-80 | 0. 2-0. 6 0. 16-0. 18 4. 5-6. 9 | Moderate__.| Migh-_..___| High. 
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TaBie 5.—Estimates of soil 


Depth to— Classification 
Depth 
from 
Soil series and map symbols Seasonal surface 
Bedrock high (typical Dominant USDA texture Unified AASIIO 
water profile) 
table 
Ft. Ft, in. 
Semiahmoo: Sp_.-------------------- >5 (3) 0-48 | Peat, muck.--.----------- Pt. Wise 
48-84 | Muck and silty clay__-_-_- Ptand CH |-..------- 
Sifton®: “SrBiee soe 584 oe eteeeiesecetee >5 (4) 0-21 | Sandy loam__..-..-------- sM are or 
-4, 
21-60 | Sandy gravel_..---------- S8P-SM A-1 
Snohomish; Ss..__------------------- eS 0-1 0-15 | Silty clay loam_...---.---- CL A-7 
15-61 | Peat, muck_-------------- Pt.  j|§ “a veesenios 
Speelyai: SyB, SyE_..-.--------------- >5 ¢C) 0-11 | Gravelly sand...---------- SP-SM A-3 
11-60 | Weakly cemented very SP-SM A-1 
gravelly sand. 
Toutle: ToB, ToD, TuB, TuD..----~_-- >5 (4) 0-36 | Stratified loamy sand, 5M A-4 
sandy loam, and very 
fine sandy loam. 
36-60 | Gravelly medium sand_.--- SP-5M A~1. 
TB teh dee toes see sate etek >5 Q) 0-36 | Stratified gravelly loamy 8M A-2 
sand, sandy loam, and 
fine sandy loam. 
36-60 | Gravelly medium sand__-_--_ | SP-SM A-1 
Vader: VaD, VaE__--_---------------- 3Yu->6 @) 0-27 | Loam... ---.-------------- ML A-4 
27-54 | Loamy fine sand___------- SM A-1 
54-68 | Very gravelly fine sand_---- GP-GM A-1 


1 No seasonal high water table within a depth of 5 feet. 
2 Tn some places. 


properties significant in engineering—Continued 


Coarse 
fraction 
greater than 
3 inches in 
diameter 


0-5 
0-5 


0-5 


0-5 
0-5 
0-5 
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Percentage passing sieve— 
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Perme- 
No. 10 | No. 40 | No. 200] ability 
(2.0 (0.42 (0.074 
mm.) mm.) mm.) 
In.fhr. 
Perea re (a een (eer 0. 6-2. 0 
nied Sete [so oy AE 0. 06-0. 2 
50-75 | 34-45 30-40 | 6. 3-20.0 
35-45 20-30 5-10 > 20. 0 
95-100 | 95-100 | 85-95 |0. 06-0. 2 
Rees eee (ee ae I Re 2. 0~6. 3 
55-75 | 50-70 5-10 >20.0 
35-45 | 20-50 5-10 |0. 06-0. 2 
85-95 | 50-70 35-45 | 6, 3-20. 0 
50-85 | 30-50 5-10 >20. 0 
50-85 | 40-60 20-30 | 6. 3-20. 0 
50-75 | 30-50 5-10 > 20. 0 
80-90 | 70-85 60-80 | 2. 0-6. 3 
85-95 | 30-50 10-20 | 6. 3-20.0 
15-30 | 10-25 5-10 > 20. 0 


Available 
water 
capacity 
In.fin. of soil 

0. 40- 
0. 17-0. 


07-0. 
03-0. 


So SP Sf 


ess 2 
o 
¢ 
So 


3 At or near the surface. 


Reaction 


Shrink- 
swell 
potential 


» 
or 
{ 
on 
°o 


on 
lox) 
OOD § 
oo CO oO 


oe 


on 
fz) 
x 
wo 


oe ot 
our 
ongr 

oon Oo 


High shrink, 
low swell. 

High shrink, 
low swell. 


Moderate. _- 
High shrink, 
low swell. 


Corrosivity 
Uncoated Concrete 
steel 
High ..__._- High 
High___.__- High. 
LOWsses442 Moderate. 
Low__----- Moderate. 
High______- Moderate. 
High-___.__ Moderate. 
Low. ---.-- Moderate. 
LOW sews Low 
Low. ------ Low 
Low_-_---- Low 
Low_..---. Low 
Low_-_.---- High. 
Low....-.-- High. 
Lows 2sc2e3 High. 
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SOIL SURVEY 


TABLE 6.—Engineering 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 
referring to other series that appear 


Suitability as source of— Soil features 


Soil series and map symbols 


Bear Prairie: BpC, BpD, BpD2, BpE_--- 


Gamast Cavef2s-cuesc cob se eccsaseehs 
Caples: Ce, Ch_----------------------- 
Cinebar: CmB, CnC, CnD, CoB, CoC, 
CoD, CoE. 
Cispus: CsC, CsE.--------------------- 
Clato: 
Chciet ese ee tele de ceca 


See footnotes at end of table. 


affecting — 


Topsoil 4 Sand and gravel Road fill 

Good-sse22s2h2ie25 Unsuitable: exces- | Poor: low shear 

sive fines. strength; high 
susceptibility to 
frost action; A-6. 

Unsuitable: exees- | Unsuitable: exces- | Good below a depth 
sive cobblestones. sive fines. of 22 inches. 

Fair: silty clay Unsuitable: exces- | Poor: Jow shear 
loam at or near sive fines. strength; A-7. 
the surface. 

Good if nongravelly. | Unsuitable: exces- | Fine: low shear 
Fair if gravelly. sive fines. strength; high 

susceptibility to 
frost action; A—4. 

Poor if gravelly; Unsuitable: ex- Good__.----_---.-- 
loamy sand near cessive fines and 
surface. pumice gravel. 

Goods. eset bee Unsuitable: ex- Fair: low shear 


cessive fines. 


strength; high 
susceptibility to 
frost action; A-4. 


Highway location 


3 to 50 percent 
slopes; high sus- 
ceptibility to 
frost action. 


0 to 3 percent 
slopes; subject to 
flooding. 


0 to 3 percent slopes; 
seasonal water 
table at a depth 
of 1 to 3 feet; 
subject to flooding 
unless diked; high 
shrink-swell 
potential. 


0 to 50 percent 
slopes; high 
susceptibility to 
frost action. 


8 to 60 percent 
slopes. 


0 to 3 percent 
slopes; high sus- 
ceptibility to frost 
action; few small 
areas subject to 
flooding. 


interpretations 
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such mapping units may have different propertics and limitations, and for this reason it is necessary to follow carefully the instructions for 
in the first column of this table] 


Soil features affecting—Continued 


Irrigation 


Pond reservoir areas 


Embankments, dikes, 
and levees 


Terraces and 
diversions 


Grassed waterways 


Agricultural drainage 


Moderate intake 
rate; high 
available water 
capacity; 3 to 
50 pereent 
slopes. 


Cobhbly through- 
out; moderate 
intake rate; 
low available 
water capacity; 
0 to 3 percent 
slopes. 


Moderate to mod- 
erately slow 
intake rate; 
high available 
water capacity ; 
0 to 8 percent 
slopes. 


Moderate intake 
rate; high 
available water 
capacity; 0 to 
50 pereent 
slopes. 


Moderately rapid 
intake rate; 
moderate avail- 
able water ca- 
pacity; 8 to 60 
percent slopes. 


Moderate intake 
rate; high avail- 
able water ca- 
pacity; 0 to 3 
percent slopes. 


465-704-- T4 -— 6 


Moderate permea- 
bility; 3 to 50 
percent slopes. 


Very rapid per- 
meahbility; 0 to 3 
pereent slopes. 


Slow permeability ; 
0 to 3 percent 
slopes; seasonal 
water table ata 
depth of 1 ta 3 
feet. 


Moderate permea- 
bility; 0 to 50 
percent slopes. 


Very rapid permea- 
pility; 8 to 60 
percent slopes. 


Moderate permea- 
bility; 0 to 3 per- 
cent slopes. 


Embankments: 
low shear 
strength; medium 
compressibility; 
semipervious ta 
impervious if 
compacted. 

Dikes and levees: 
generally not 
needed. 


Cobbly throughout; 
pervious if com- 
pacted. 


Low shear strength; 
high compres- 
sibility; high 
shrink-swell poten- 
tial; impervious 
if compacted. 


Embankments: 
low shear 
strength; medium 
to high com- 
pressibility; semi- 
pervious to 
impervious if 
compacted. 
Dikes and levees: 
generally not 
needed. 
Embankments: low 
shear strength; 
slight compressi- 
bility; semiper- 
vious to pervious 
if compacted. 
Dikes and levees: 
generally not 
needed. 


Low shear strength; 
medium to high 
compressibility ; 
semipervious if 
compacted. 


Moderate permea- 
bility; 3 to 50 
percent slopes; 
slight to severe 
erosion hazard. 


Very rapid permea- 
bility; 0 to 3 
percent slopes; 
moderate erosion 
hazard from 
flooding. 


Slow permeability ; 
0 to 83 pereent 
slopes; no hazard 
to slight erosion 
hazard; subject 
10 flooding unless 
diked. 


Moderate permea- 
bility; 0 to 50 
percent slopes; 
slight to severe 
erosion hazard. 


Very rapid permea- 
bility; 8 to 60 
percent, slopes; 
moderate to se- 
vere erosion 
hazard. 


Moderate permea- 
bility; 0 to 3 per- 
cent slopes; no 
hazard. to slight 
erosion hazard. 


High available 
water capacity ; 
3 to 50 percent 
slopes; slight to 
severe crosion 
hazard. 


Low available water 
capacity; 0 to 3 
percent slopes; 
moderate erosion 
hazard from 
flooding. 


High available water 
capacity; 0 to 3 
percent slopes; 
no hazard to 
slight crosion 
hazard; subject 
to flooding unless 
diked. 


High available 
water capacity; 
0 ta 50 percent 
slopes; slight to 
severe erosion 
hazard. 


Moderate available 
water capacity; & 
to 60 percent 
slopes; moderate 
to severe crosion 
hazard. 


High available water 
capacity; 0 to 3 
percent slopes; no 
hazard to slight 
erosion hazard; 
few small areas 
subject to flood- 
ing. 


(?). 


(). 


Slow permeability; 
seasonal water 
table ata depth 
of 1 to 3 feet; 
subject to flood- 
ing unless diked. 


(). 


(*). 


(). 
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TABLE 6.—Engineering 


Suitability as source of — Soil features 


Soil series and map symbols 


affecting— 


Topsoil ! 


Sand and gravel 


Road fill 


Tlighway location 


Coweeman: 
CWOs ea eee eee sac een he s 


Gee: GeB, GeC, GeD.---.-_-------------- 


Germany: GmB, GmC, GmD, GmE, GnrD, 
Gneé. 
Godfrey: Go, Gr___-------------------- 


See footnotes at end of table. 


Fair: silty clay 
loam. 

Fair: silty clay 
loam. 

Sse \s Oe eee Seon 

Good: _ silt loam. 
Poor: cobbly 


silt loam. 


Fair: 


silty clay loam. 


Fair for gravel at a 
depth below 82 
inches if washed. 
Unsuitable for 
sand: excessive 
gravel. 


Unsuitable:  ex- 
cessive fines. 


Unsuitable:  ex- 
cessive fines, 


Unsuitable: ex- 
cessive fines. 


Unsuitable:  ex- 
cossive fines. 


Unsuitable: ex- 
cessive fines. 


Unsuitable: — ex- 
cessive fines. 


Poor: 


Poor: 


Poor: 


Poor: 


Poor: 


Poor: 


Good at a depth 


below 32 inches. 


low shear 
strength; high 
shrink-swell po- 
tential; A-7. 


low shear 
strength; high 
shrink-swell po- 
tential; A-7. 


low shear 
strength; high 
shrink-swell po- 
tential; A-7. 


low shear 
strength; A-6 or 
A-7. 


low shear 
strength; high 
susceptibility to 
frost action; A-6. 


low shear 
strength; A-6 or 
A-7,. 


0 to 3 percent 


slopes; high sus- 
ceptibility to frost 
action at depths 
above 32 inches; 
subject to flood- 
ing in places. 


5 to 15 percent 


slopes; high 
shrink-swell po- 
tential; seasonal 
water table ata 
depth of 2 to 3 
fect. 


8 to 30 percent 


slopes; high 
shrink-swell po- 
tential; seasonal 
water table ata 
depth of 1 to 2 
feet. 


0 to 4 percent 


slopes; high 
shrink-swell po- 
tential; seasonal 
water table at a 
depth of 0 to 1 
foot. 


0 to 40 perecnt 


slopes; moderate 
shrink-swell po- 
tential at depths 
nbove 53 inches; 
seasonal water 
table at a depth 
of 2 to 4 fect. 


0 to 50 pereent 


slopes; high sus- 
ceptibility to 
frost action. 


0 to 3 percent 


slopes; seasonal 
water table ata 
depth of 0 to 2 
feet; subject to 
flooding in places. 


inter pretations—Continued 
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Soil features affecting—Continued 


Trrigation 


Pond reservoir arcas 


Embankments, dikes, 


and levees 


Terraces and 
diversions 


Grassed waterways 


Agricultural drainage 


Moderate intake 
rate; moderately 
high available 
water capacity; 
0 to 3 percent 
slopes. 


Moderate intake 
rate; high avail- 
able water ca- 
pacity; 5 to 15 
percent slopes. 


Moderately slow 
intake rate; 
moderately high 
to high avail- 
able water ca- 
pacity; 8 to 30 
percent slopes. 

Moderately slow 
intake rate; 
moderately high 
to high avail- 
able water ca- 
pacity; 0 to 4 
percent slopes. 


Moderate intake 
rate; high avail- 
able water ca- 
pacity; 0 to 40 
percent slopes, 


Moderate intake 
rate; high avail- 
able water ca- 
pacity; 0°to 50 
pereent slopes; 
cobbly surface 
layer in places. 


Modcrate to mod- 
erately slow in- 
take rate; mod- 
erately high to 
high available 
water capacity; 
0 to 3 percent 
slopes. 


Very rapid permea- 


bility at depths 
below 32 inches; 
0 to 3 percent 
slopes. 


Very slow permen- 


bility; 5 to 15 per- 
cent slopes; sca- 
sonal water table 
at a depth of 2 to 
3 feet. 


Very slow permca- 
bility; 8 to 30 per- 
cent slopes; sea- 
sonal water table 
ata depth of 1 
to 2 feet. 


Very slow permea- 
bility; Oto 4 per- 
cent slopes; sca- 
sonal water table 
at a depth of 0 to 
1 foot. 


Very slow permea- 
bility below a 
depth of 53 in- 
ches; 0 to 40 per- 
cent slopes; sea- 
sonal water table 
ata depth of 2 to 
4 feet. 


Moderate permea- 
bility; 0 to 50 
percent slopes. 


Very slow permea- 
bility; 0 to 3 per- 
cent slopes; sea-_ 
sonal watcr table 
at a depth of 0 to 
2 feet. 


Low shear strength 


at depths above 
32 inches; medium 
compressibility ; 
semipervious if 
compacted. High 
shear strength at 
a depth of 32 to 
60 inches; slight 
compressibility; 
pervious if com- 
pacted. 


Low shear strength; 


high compressi- 
bility; high shrink- 
swell potential, 
impervious if 
compacted. 


Low shear strength; 


high compressi- 
bility; high 
shrink-swell po- 
tential; imper- 
vious if com- 
pacted. 


Low shear strength; 


high compressi- 
bility; high shrink- 
swell potential; 
impervious if com- 
pacted. 


Low shear strength; 


high compressibil- 
ity; moderate 
shrink-swell 
potential at 
depths above 43 
inehes; impervious 
if compacted. 


Low shear strength; 


medium compres- 
sibility; semiper- 
vious if 
compacted. 


Low shear 


strength; high 
compressibility ; 
moderate to high 
shrink-swell po- 
tential; imper- 
vious if 
compacted. 


Moderate permea- 


bility at depths 
nbove 32 inehes; 
very rapid per- 
meability at a 
depth of 32 to 60 
inches; 0 to 3 
pereent slopes; 
slight to moder- 
ate erosion haz- 
ard from flood- 
ing. 


Very slow permea- 


bility; 5 to 15 per- 
cent slopes; slight 
to moderate ero- 
sion hazard. 


Very slow permea- 


bility; 8 to 30 per- 
cent slopes; mod- 
crate to severe 
crosion hazard. 


Very slow permea- 


bility; 0 to 4 per- 
cent slopes; no 
hazard to slight 
erosion hazard. 


Very slow permes- 


bility below a 
depth of 53 in- 
ches; 0 to 40 per- 
cent slopes; slight 
to severe crosion 
hazard. 


Moderate permea- 


bility; 0 to 50 

percent slopes; 
slight to severe 
erosion hazard. 


Very slow permea- 


bility; 0 to 3 per- 
cent slopes; 

slight to moderate 
crosion hazard 
from flooding. 


Moderately high 
available water 
capacity; 0 to 3 
percent slopes; 
slight to moder- 
ate erosion haz- 
ard from flooding; 
subject to flood- 
ing in places. 


High available wa- 
ter capacity; 5 to 
15 percent slopes; 
slight to moderate 
erosion hazard. 


Moderately high to 
high available wa- 
ter capacity; § to 
30 percent slopes; 


moderate to sevcre 


erosion hazard. 


Modcrately high to 
high available wa- 
ter capacity; 0 to 
4 pereent slopes; 
no hazard to 
slight erosion 
hazard. 


High available 
water capacity; 0 
to 40 percent 
slopes; slight to 
severe crosion 
hazard. 


High availabic 
water capacity; 
0 to 350 per- 
cent slopes; 
slight to severe 
erosion hazard. 


Moderately high to 
high available 
water capacity; 0 
to 3 pereent 
slopes; slight to 
moderate crosion 
hazard from 
flooding in places. 


@). 


Very slow permea- 
bility; seasonal 
water table at a 
depth of 2 to 3 
feet. 


Very slow permea- 
bility; seasonal 
water table at a 
depth of 1 to 2 
fect. 


Very slow permea- 
bility; scasonal 
water table ata 
depth of 0 tot 
foot. 


Very slow permea- 
bility at depths 
below 53 inches; 
seusonal water 
table at a depth 
of 2 to 4 fect. 


(’). 


Very slow permea- 
bility ; seasonal 
water table at a 
depth of 0 to 2 
feet; subjcet to 
flooding in 
places. 
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Soil series and map symbols 


SOIL SURVEY 


TaBLE 6.—Lngineering 


Suitability as source of— 


Topsoil ! 


Sand and gravel 


Road fill 


Soil features 
affecting— 


Highway location 


Hillsboro: HIDuo222-5eccee cece sc eo 
Kalama: KaB, KaC, KaD, KaE__------- 
Kelso: KeB, KeC, KeD, Ke&------------ 


*Loper: LbC, LbD, LbD2, LbE_-_.-___-- 
For Bear Prairie part, see Bear 
Prairie series. 


MeBeei. (Mbvececcseeceocueesese be sso. 
Made land: Md. 

No interpretations. Material too 
variable. 

Mart: MrB, MrC, MrD, MrE_.-------- 


See footnotes at end of table. 


Goods -xiasesetece 
Fair:  gravelly_.---- 
Godd2s2.-4 saceee84 
Poor: excessive 
cobblestones. 
Poor: silty clay to 


a depth of 13 
inches. 


Unsuitable: ex- 
cessive fines. 


Unsuitable: — ex- 
cessive fines. 


Unsuitable:  ex- 
cessive fines. 


Unsuitable:  ex- 
cessive fines. 


Unsuitable: ex- 
cessive fines. 


Unsuitable: ex- 
cessive fines. 


Fair: low shear 
strength; high 
susceptibility to 
frost action; A~4. 


Poor to a depth of 
34 inches; low 
shear strength; 
A-6 or A-7. Good 
at a depth of 34 
to 72 inches. 


Poor: low shear 
strength; high sus- 
ceptibility to frost 
action; A-6. 


Fair: low shear 
strength; A-4. 


Poor: low shear 
strength; A-7 or 
A-~6. 


Poor: low shear 
strength; A-6. 


0 to 40 percent 
slopes; high sus- 
ceptibility to 
frost action; mod- 
erate shrink- 
swell potential. 


0 to 60 percent 
slopes; low to 
moderate shrink- 
swell potential. 


0 to 50 percent 
slopes; high sus- 
ceptibility to 
frost action; 
moderate shrink- 
swell potential. 


3 to 50 percent 
slopes; shattered 
rock at a depth of 
34 inches. 


0 to 3 percent 
slopes; seasonal 
water table at a 
depth of 2 to 5 
feet; moderate 
shrink-swell 
potential. 


0 to 50 pereent 
slopes; high sus- 
ceptibility to 
frost action; mod- 
erate shrink-swell 
potential. 


inter pretations—Continued 
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Trrigation 


Moderate intake 
rate; high 
available water 
capacity; 0 to 
40 percent 
slopes. 


Moderate intake 
tate; high avail- 
able water ca- 
pacity; 0 to 60 
percent slopes. 


Moderate intake 
rate; high avail- 
able water ca- 
pacity; 0 to 50 
percent slopes. 


Slow intake rate; 
high available 
water capacity; 
0 to 3 percent 
slopes. 


Moderate intake 
rate; high avail- 
able water 
capacity; 0 to 
50 percent 
slopes. 


465-704—74—_7 


Soil features affecting—Continued 


Pond reservoir areas 


Exmbankments, dikes, 


and levees 


Terraces and 
diversions 


Grassed waterways 


Agricultural drainage 


Moderate permea- 
bility to a depth 
of 43 inches, rapid 
below; 0 to 40 
percent slopes. 


Slow permeability; 
0 to 60 percent 
slopes. 


Slow permeability; 
to 50 percent 
slopes. 


Moderate permea-~ 
bility; 3 to 50 
percent slopes; 
shattered rock at 
a depth of 34 
inches. 


Moderately slow to 
moderate per- 
meability; 0 to 3 
percent slopes; 
seasonal water 
table at a depth 
of 2 to 5 feet. 


Moderately slow 
permeability; 0 to 
50 percent slopes. 


Low shear strength; 
medium to high 
compressibility; 
moderate 
shrink-swell 
potential; semi- 
pervious to im- 
pervious if 
compacted. 


Low shear 
strength; slight to 
medium compres- 
sibility; low to 
moderate 
shrink-swell po- 
tential; semiper- 
vious to imper- 
vious if 
compacted. 


Low shear strength; 
high compres- 
sibility; moderate 
shrink-swell po- 
tential; semi- 
pervious to im- 
pervious if 
compacted. 


Embankments: 
low shear 
strength; slight to 
medium com- 
pressibility; semi- 
pervious when 
compacted. 

Dikes and levees: 
generally not 
necded. 


Low shear strength; 
high compressibil- 
ity; moderate 
shrink-swell 
potential; im- 
pervious if com- 
pacted. 


Low shear strength; 
high compressibil- 
ity in uppermost 
42 inches, slight 
compressibility 
at depths below 
42 inches; mod- 
erate shrink- 
swell potential; 
semipervious to 
impervious if 
compacted. 


Moderate permea- 
bility; 0 to 40 
percent slopes; 
slight to severe 
erosion hazard. 


Slow permeability ; 
0 to 60 percent 
slopes; slight to 
very severe 
erosion hazard. 


Slow permeability; 
0 to 50 percent 
slopes; slight to 
very severe 
erosion hazard. 


Moderately slow to 
moderate per- 
meability; 0 to 3 
percent slopes; 
slight crosion 
hazard. 


Moderately slow 
permeability; 0 to 
50 percent slopes; 
slight to severe 
erosion hazard. 


High available 
water capacity; 0 
to 40 percent 
slopes; slight to 
severe erosion 
hazard. 


High available water 
capacity; 0 to 60 
percent slopes; 
slight to very 
severe erosion 
hazard. 


High available 
water capacity; 
0 to 50 percent 
slopes; slight 
to very severe 
erosion hazard. 


High available 
water capacity; 
0 to 3 pereent 
slopes; slight 
erosion hazard. 


High available 
water capacity; 0 
to 50 percent 
slopes; slight to 
severe erosion 
hazard. 


@). 


Slow permeability. 


Slow permeability. 


@). 


Moderately slow to 
moderate per- 
meability; sea- 
sonal water table 
at a depth of 2 to 
5 feet. 


@). 
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Soil series and map symbols 


Minniece: 
MtBiaMtG o226c5 cue st vesccecte 


Olequa: 
OeB, OeC, OeD, Oe E___-.-----.------ 


OLB OG soto ceeees seen cedeeaces 


Olympic: 
OmB, OmC, OmD, OmE-_-_-.--_------- 


OpB, Opc, OpD, OpE-_-------------- 


See footnotes at end of table. 


Topsoil ! 


Poor: excessive 
gravel 


Suitability as source of — 


Sand and gravel 


Soil features 
affecting— 


Road fill 


Unsuitable:  ex- 
cessive fines. 


Unsuitable:  ex- 
cessive fines. 


Unsuitable: exces- 
sive fines. 

Unsuitable: exces- 
sive fines. 

Unsuitable: exces- 
sive fines. 

Unsuitable: exces- 
sive fines. 


Unsuitable: execs- 
sive fines. 


Unsuitable: 
sive fines. 


exces- 


Poor: low shear 
strength; A-6 or 
A-7. 


Poor: low shear 
strength; A-6. 


Fair: low shear 
strength; A-4. 


Fair: Jow shear 
strength; high 
susceptibility to 


frost action; A-4. 


Poor: low shear 
strength. 
Poor: low shear 


strength; high 
susceptibility to 
frost action; 
dominantly A-7, 


Poor: low shear 
strength; high 
susceptibility to 
frost action; A-6 
or A-7. 


Poor: low shear 
strength; A-7. 


Highway location 


0 to 25 percent 


slopes; seasonal 
water table at a 
depth of 1 to 2 
feet; high shrink- 
swell potential. 


0 to 3 percent 


slopes; seasonal 
water table at a 
depth of 0 to 1 
foot; moderate 
shrink-swell 
potential. 


0 to 3 percent slopes; 


subject to flood- 
ing in places. 


0 to 8 percent slopes; 


high susceptibility 
to frost action; 
seasonal water 
table at_a depth 
of 1 to 2 fect; 
subject to flooding 
in places. 


0 to 50 percent 


slopes; moderate 
shrink-swell 
potential. 


3 to 15 percent 


slopes; high 
susceptibility to 
frost action; 
seasonal water 
table at_a depth 
of 2 to 3 feet; 
moderate shrink- 
swell potential. 


2 to 50 percent 


slopes; high 
susceptibility to 
frost action; high 
shrink-swell 
potential; de- 
composing bed- 
rock at a depth 
of 3% to more 
than 5 feet. 


0 to 20 percent 


slopes; decom- 
posing bedrock at 
a depth of 3% to 
more than 5 feet. 
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Irrigation 


Moderate intake 
rate; mod- 
erately high 
available water 
capacity. 


Moderate intake 
rate; high 
available water 
capacity; 0 to 3 
percent slopes. 


Moderately rapid 
intake rate; 
high available 
water capacity; 
0 to 8 percent 
slopes. 


Moderate intake 
rate; high 
available water 
capacity; 0 to 3 
percent slopes. 


Moderate intake 
rate; high 
available water 
capacity; 0 to 
50 percent 
slopes. 


Moderate intake 
rate; high 
available water 
capacity; 3 to 
15 percent 
slopes. 


Moderate intake 
rate; high avail- 
able water 
capacity; 2 to 
50 percent 
slopes. 


Moderate intake 
rate; moderate 
to moderately 
high available 
water capacity; 
0 to 20 percent 
slopes; cobble- 
stones thoughout. 


Pond reservoir areas 


Very slow permea- 
bility; 0 to 25 
percent slopes; 
seasonal water 
table at a depth 
of 1 to 2 feet. 


Slow permeability; 
0 to 3 percent 
slopes; seasonal 
water table at a 
depth of 0 to 1 
foot. 


Moderately rapid 
permeability; 0 
to 3 percent 
slopes. 


Moderately slow 
permeability ; 0 
to 3 percent 
slopes; seasonal 
water table at a 
depth of 1 to 2 
feet. 


Moderately slow 
permeability; 
0 to 50 percent 
slopes. 


Very slow permea- 
bility; 3 to 15 
percent slopes; 
seasonal water 
table at a depth 
of 2 to 3 feet. 


Moderately slow 
permeability; 2 
to 50 percent 
slopes; decom- 
posing bedrock at 
a depth of 34 to 
5 feet. 


Moderately slow 
permeability; 2 
to 50 percent 
slopes; decom- 
posing bedrock at 
a depth of 334 to 
more than 5 fect. 


Soil features affecting—Continued 


Embankments, dikes, 
and levees 


Terraces and 
diversions 


Low shear strength; 
high compressibil- 
ity ; moderate 
shrink-swell 
potential; im- 
pervious when 
compacted. 


Low shear strength; 
slight to medium 
compressibility; 
moderate shrink- 
swell potential; 
impervious if 
compacted. 


Low shear strength; 
slight compressi- 
bility; semi- 
pervious if 
compacted. 


Low shear strength; 
medium com- 
pressibility; semi- 
pervious if com- 
pacted. 


Low shear strength; 
high compressi- 
bility; moderate 
shrink-swell 
potential; semi- 
pervious if com- 
pacted. 

Low shear strength; 
medium to high 
compressibility ; 
moderate shrink- 
swell potential; 
semipervious to 
impervious if 
compacted. 


Low shear strength; 
high compressi- 
bility; high 
shrink-swell 
potential; imper- 
vious if com- 
pacted. 


Low shear strength; 
high compressi- 
bility; moderate 
shrink-swell 
potential; imper- 
vious if com- 
pacted. 


Very slow permea- 
bility; 0 to 25 
percent slopes; 
no hazard to 
severe erosion 
hazard. 


Slow permeability ; 
0 to 3 percent 
slopes; little or no 
erosion hazard. 


Moderately rapid 
permeability; 0 
to 3 percent 
slopes; no to 
slight erosion 
hazard; subject to 
flooding in places. 

Moderately slow 
permeability ; 0 
to 3 percent 
slopes; no to 
slight erosion 
hazard; subject to 
flooding in places. 


Moderately slow 
permeability; 0 
to 50 percent 
slopes; slight to 
severe erosion 
hazard. 


Very slow permea- 
bility; 3 to 15 
percent slopes; 
slight to moderate 
erosion hazard. 


Moderately slow 
permeability; 2 
to 50 percent 
slopes; slight to 
severe crosion 
hazard, 


Moderately slow 
permeability; 2 
to 50 percent 
slopes; slight to 
severe erosion 
hazard. 


Grassed waterways 


Moderately high 
available water 
capacity; 0 to 
25 percent slopes; 
no hazard to 
severe erosion 
hazard. 


High available 
water capacity; 
0 to 3 percent 
slopes; little or no 
erosion hazard. 


High available 
water capacity; 
0 to 3 percent 
slopes; no to 
slight erosion 
hazard; subject to 
flooding in places. 


High available water 


capacity; 0 to 3 
percent slopes; 
no to slight 
erosion hazard; 
subject to flood- 
ing in places. 


High available 
water capacity; 
0 to 50 percent 
slopes; slight to 
severe erosion 
hazard, 


High available 
water capacity; 
3 ta 15 percent 
slopes; slight to 
moderate erosion 
hazard, 


High available 
water capacity; 
2 to 50 percent 
slopes; slight to 
severe erosion 
hazard, 


High available 
water capacity; 
2 to 50 percent 
slopes; slight to 
severe erosion 
hazard, 


Agricultural drainage 


Very slow permea- 
bility; seasonal 
water table at a 
depth of 1 to 2 
feet. 


Slow permeability; 
seasonal water 
table at a depth 
of 0 to 1 foot, 


@). 


Moderately slow 
permeability; 
seasonal water 
table at a depth 
of 1 to 2 feet; 
subject to flooding 
in places. 


@). 


Very slow permea- 
bility; seasonal 
water table at a 
depth of 2 to 3- 
feet. 


@). 


@). 
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Soil series and map symbols 


Pylohwiek: (PeBcweedersacesseuecds ceeaw 


Riverwash: Rh. ; 
No interpretations. 
variable. 


Material too 


Rock land: Ro. , 
No interpretations. 
viriable, 


Material too 


Rose Valley: 
RvB RVG; Rvs. ce ssec- ue See 


Sara: SaB, SaC, SaD, ScB_-------_----- 


Sauvola: SIB, SIC, SID...-------------- 


See footnotes at end of table. 


Suitability as souree of — 


Topsoil ! 


Poor: cobbly----- 
Poor: sandy 
material. 
Good.__..--.----- 
Good. ._----------- 


Good for silt loam. 
Fair for silty clay 
loam. 


-| Unsuitable: 


-| Unsuitable: 


-| Unsuitable: 


Sand and gravel 


@x- 
cessive fines. 


Fair for sand if 
washed. Unsuit- 
able for gravel. 


ex- 
cessive fines. 


ex- 
cessive fines. 


Unsuitable: ex- 
cessive fines. 


.| Unsuitable: 
sive fines. 


exccs- 


Road fill 


Poor: low shear 
strength; A~7. 


Good: binder 
needed in places. 


Poor: low shear 
strength; domi- 
nantly A-7. 


Poor: low shear 
strength; A~7. 


Poor: low shear 
strength; A-6 or 
A~7, 


Fair to poor in 
uppermost 30 
inches; low shear 
strength; A-4 or 
A~7. Good below 
a depth of 30 
inches. 


Soil features 
affecting— 


Highway location 


0 to 20 percent 
slopes; decom- 
posing bedrock at 
a depth of 314 to 
more than 5 feet. 


0 to 8 percent 
slopes; subject to 
flooding in places. 


0 to 30 percent 
slopes; seasonal 
water table at a 
depth of 1 to 2 
feet; high shrink- 
swell potential; 
slip hazard. 

0 to 6 percent 
slopes; seasonal 
water table at a 
depth of 0 to 1 
foot; high shrink- 
swell potential; 
slip hazard. 


0 to 80 percent 
slopes; high 
shrink-swell 
potential; seasonal 
water table ata 
depth of 3 to 4 
feet. 


0 to 30 percent 
slopes; high 
shrink-swell 
potential; sca- 
sonal water table 
at a depth of 3 
to 5 feet. 
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Trrigation 


Pond reservoir areas 


Embankments, dikes, 
and levees 


Terraces and 
diversions 


Moderate intake 
rate; moderate 
to moderately 
high available 
water capacity; 
0 to 20 percent 
slopes; cobble- 
stones through- 
out. 


Moderately rapid 
intake rate; low 
to moderate 
available water 
capacity; 0 to 8 
percent slopes. 


Moderate intake 
rate; high 
available water 
capacity; 0 to 
30 percent 
slopes. 


Moderate intake 
rate; moderate 
to moderately 
high available 
water capacity; 
0 to 6 percent 
slopes. 


Moderate to mod- 
ately slow in- 
take rate; mod- 
erately high to 
high available 
water capacity; 
0 to 30 percent 
slopes. 


Moderate intake 
rate; mod- 
erately high 
available water 
capacity; 0 to 
to 30 percent 
slopes. 


Moderately slow 
permeability; 0 to 
20 percent slopes; 
decomposing bed- 
rock at a depth of 


314 feet to more 
than 5 feet. 


Very rapid perme- 


ability; 0 to 8 
percent slopes, 


Very slow permea- 


bility; 0 to 30 
pereent slopes; 
seasonal water 
table at a depth 
of 1 to 2 feet. 


Very slow permea- 


bility; 0 to 6 
percent slopes; 
seasonal water 
table at a depth 
of 0 to 1 foot. 


Very slow permea- 


bility; 0 to 30 
percent slopes; 
seasonal water 
table at a depth 
of 3 to 4 feet. 


Slow permeability; 


0 to 30 percent 

slopes; seasonal 
water table at a 
depth of 3 to 5 

fect. 


Low shear strength; 
medium compres- 
sibility; semi- 
pervious to im- 
pervious if 
compacted. 


Low to moderate 
shear strength; 
slight compressi- 
bility; pervious 
if compacted. 


Low shear strength; 
high compressi- 
bility; high 
shrink-swell 
potential; im- 
pervious if com- 
pacted. 

Low shear strength; 
high compressi- 
bility; high 
shrink-swell 
potential; im- 
pervious if com- 
pacted. 


Low shear strength; 
high compressi- 
bility; high 
shrink-swell 
potential; im- 
pervious if 
compacted. 


Low shear strength; 
medium to high 
compressibility 
in uppermost 30 
inches; slight 
compressibility at 
depths below 30 
inches; high 
shrink-swell 
potential; semi- 
pervious to 
impervious if 
compacted. 


Moderately slow 
permeability; 0 
to 20 percent 
slopes; slight to 
moderate erosion 
hazard. 


Very rapid perme- 
ability; 0 to 8 
percent slopes; 
severe crosion 
hazard where sub- 
ject to flooding. 


Very slow permea- 
bility; 0 to 30 
percent slopes; 
slight to very 
severe erosion 
hazard. 


Very slow permea- 
bility; 0 to 6 
percent slopes; 
none to slight 
erosion hazard. 


Very slow permea- 
bility; 0 to 30 
percent slopes; 
slight to severe 
erosion hazard. 


Slow permeability ; 
0 to 30 percent 
slopes; slight to 
severe crosion 
hazard. 


Grassed waterways 


Moderate to mod- 
erately high avail- 
able water capac- 
ity; 0 to 20 per- 
cent slopes; 
cobblestones 
throughout. 


Low to moderate 
available water 
capacity; 0 to 8 
percent slopes; 
severe erosion 
hazard where sub- 
ject to flooding. 


High available water 
capacity; 0 to 30 
percent slopes; 
slight to very 
severe erosion 
hazard. 


Moderate to mod- 
erately high 
available water 
capacity; 0 to 6 
percent slopes; 
no to slight 
erosion hazard. 


Moderately high to 
high available 
water capacity; 0 
to 30 percent 
slopes; slight to 
severe erosion 
hazard. 


Moderately high 
available water 
capacity; 0 to 30 
pereent slopes; 
slight to severe 
erosion hazard. 


Agricultural drainage 


@). 


(?). 


Very slow permea- 
bility; seasonal 
water table at a 
depth of 1 to 2 
feet. 


Very slow permea- 
bility; seasonal 
water table ata 
depth of 0 to 1 
foot. 


Very slow permea- 
bility; seasonal 
water table at a 
depth of 3 to 4 
feet. 


Slow permeability ; 
seasonal water 
table at a depth 
of 8 to 5 fect. 
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Suitability as source of— 


Soil features 
affecting— 


Sand and gravel 


Road fill 


Highway location 


Soil series and map symbols 
Topsoil ! 
Seaquest: SmB, SmC, SmD.------------ Good__.-.--------- 
Semiahmoo: Sp____.-.---------------- Poor: organic soil... 
Sifton: ‘SrBu seco. cccee seo sce eon eek Poor: excessive 
gravel. 
Snohomish: Ss_-_.-----.---------.---- Fair: silty clay 
loam. 
Speclyai: SyB, SyE....--_--~---------- Poor: gravelly 
loamy sand. 
Toutle: 

ToB, ToD, TuB, TuD__.--...------- Good for fine sandy 
loam. Poor for 
loamy sand. 

EB eat se Se ae sl a Poor: gravelly 
loamy sand. 

Vader: VaD, VaE._.--.--.---.----.---- Fair: sandstone 
fragments. 


Unsuitable: exces- 
sive fines. 
Unsuitable:  or- 


ganic soil. 


Fair below a 
depth of 21 
inches; screening 
and washing 


required. 

Unsuitable: exces- 
sive fines. 

Fair: sercening 
and washing 
required. 

Poor: pumice 
gravel. 

Poor: pumice 
gravel. 

Unsuitable: exces- 
sive fines. 


Poor: low shear 
strength; A-6. 


Poor: organic soil._. 


Poor: A-7, Pt. ..- 


Fair: pumice 
gravel; A~4 or 
A-l. 


Fair: pumice 
gravel; A-2 or 


Fair: low shear 
strength; bedrock 
at a depth of 344 
feet to more than 
6 feet. 


0 to 30 percent 
slopes; moderate 
shrink-swell 
potential. 


0 to 3 percent 
slopes; seasonal 
water table at 
or near the sur- 
face; organic 
soil, 


Oo 


to 8 percent 
slopes; subject 
to flooding in 
places. 


0 to 3 percent 
slopes; seasonal 
water table at a 
depth of 0 to 1 
foot; organic 
material at depths 
below 15 inches. 


0 to 60 percent 
slopes. 


0 to 45 percent 
slopes. 


0 to 8 percent 
slopes; subject to 
flooding in places. 


8 to 50 percent 
slopes; bedrock 
at a depth of 814 
feet to more than 
6 feet. 


1 Considered in rating is the A horizon or the uppermost 8 inches, whichever is thicker. 


2 Generally not applicable or not needed. 
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Terraces and 
diversions 


Moderate intake 
rate; high 
available water 
capacity; 0 to 
30 percent 
slopes. 


Moderate intake 
rate; high 
available water 
capacity; 0 to 
3 percent 
slopes. 


Moderate intake 
rate; low avail- 
able water 
capacity; 0 
to 8 percent 
slopes. 


Moderately slow 
intake rate; 
high available 
water capacity; 
0 to 3 percent 
slopes. 


Moderate intake 
rate; mod- 
erately high 
to high avail- 
able water 
capacity; 8 to 
50 percent 
slopes. 


Moderately slow 
permeability; 0 to 
30 percent slopes. 


Moderate perme- 
ability to a depth 
of 48 inches, slow 
at depths below 
48 inches: 0 to 3 
percent slopes. 


Very rapid perme- 
ability; 0 to 8 
percent slopes. 


Moderately rapid 
permeability to a 
depth of 27 inches, 
rapid permeahil- 
ity at a depth 
of 27 to 54 inches; 
8 to 50 percent 
slopes; bedrock 
at a depth of 314 
feet to more than 
6 feet. 


Low shear strength; 
high compressi- 
bility; moderate 
shrink-swell 
potential; semi- 
pervious to 
impervious if 
compacted, 


Low shear strength; 
slight compressi- 
bility; pervious 
if compacted. 


Embankments: low 
shear strength; 
slight to medium 
compressibility; 
semipervious to 
pervious if com- 
pacted. 

Dikes and levees: 
generally not 
needed. 


Moderately slow 
permeability; 0 to 
30 percent slopes; 
slight to severe 
erosion hazard. 


Very rapid perme- 
ability; 0 to 8 
percent slopes; 
slight to mod- 
erate erosion 
hazard where 
subject to flooding. 


Grassed waterways 


High available 
water capacity ; 
0 to 30 percent 
slopes; slight to 
severe erosion. 
hazard. 


Low available water 
capacity; 0 to 8 
percent slopes. 


Agricultural drainage 


(@). 


Moderate perme- 
ability to a depth 
of 48 inches, slow 
at depths below 
48 inches; seasonal 
water table at or 
near the surface. 


@). 


Organic material at 
a depth of 15 
inches; seasonal 
water table at 
a depth of 0 to 
1 foot. 


(@). 
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In the Unified system (72) soils are classified accord- 
ing to their texture and plasticity and the performance 
as engineering construction material. Soils are grouped 
in 15 classes. There are eight classes of coarse-grained 
soils, identified as GW, GP, GM, GC, SW, SP, SM, and 
SC; six classes of fine-grained soils, identified as ML, 
CL, OL, MH, CH, and OH; and one class of highly 
organic soils, identified as Pt. GP and GW are clean 
gravels, and GM and GC are gravels that include, re- 
spectively, an appreciable amount of nonplastic and 
plastic fines. SP and SW are clean sands. SM and SC 
are sands that include fines of silé and clay. ML and CL 
are silts and clays that have a low liquid limit, and MH 
and CH are silts and clays that have a high liquid 
limit. Soils on the borderline between two classes are 
ee by symbols for both classes; for example, 

(-CL. 

Soil scientists use the USDA. textural classification 
(10). In this, the texture of the soil is determined _ac- 
cording to the proportion of soil particles smaller than 
2 millimeters in diameter, that is, the proportion of 
sand, silt and clay. Textural modifiers, such as gravelly, 
stony, shaly, and cobbly, ave used as needed. 

Table 5 shows the estimated classification of all the 
soils in the Area according to all three systems of 
classification. 


Soil properties significant in engineering 


Table 5 lists certain properties that form an important 
base for engineering interpretations. Sotls are listed by 
soil series followed by the mapping symbol. 

Values shown in table 5 are based on soil test data 
(8) and standard soil mechanies tests. Tt is further sup- 
ported by the experience of local specialists. 

Permeability, the rate of water movement through 
the soil, and the available water capacity are expressed 
as a range. The available water capacity is the capacity 
of soils to hold water available for use by most plants. 
It is commonly defined as the difference between the 
amount of soil water at field capacity and the amount 
at wilting point. Tt is commonly expressed as inches of 
water per inch of soil, Data on permeability and avail- 
able water capacity are especially important in making 
and preparing drainage and soil moisture recommenda- 
tions. The ranges shown in table 5 are based principally 
on texture and structure. Mottling, color, root develop- 
ment, and consistence are also important factors. 

Reaction is expressed in terms of pH, as taken by 
field tests. 

The shrink-swell potential reflects the volume change 
expected with changes in moisture content. Problems 
arise in using soils that have high shrink-swell potential 
for foundations and for structures to impound water 
where the water level fluctuates. Soils that have a mod- 
erate shrink-swell potential can be used for these pur- 
poses in many locations, and_shvink-swell features can 
be improved by using soil modifiers or by other measures. 
Soils that, have Jow shrink-swell potential are generally 
good for foundations and many other uses, but some are 
pervious to water. 


Engineering interpretations of soils 


Table 6 shows the suitability of cach soil in the Area 
for various purposes. The interpretations ave based on 


the estimates of soil properties in table 5. Observation 
of field performance, comparison of soil test data from 
adjacent survey areas, and other reference materials 
(3) support the suitability values. These interpretations 
ave general and will not take the place of examination 
and evaluation at the site of more complex projects. 

The suitability of the soil for topsoil, sand, and gravel 
js expressed as good, fair, poor, or unsuitable. The 
volume, the overburden, and the quality are considered. 
The rating for road fill applies to the depths described. 
Erodibility, presence of rock, content of organic matter, 
plasticity of the soil, and its compaction and shear char- 
acteristics can lower the rating. 

The principal soil features shown in table 6 for each 
of the engineering practices provide a valuable base for 
specific interpretations. 


Town and Country Planning 


This section is for suburban landowners, planners, and 
developers. Table 7 gives the degree and kind of Jimita- 
tion of the soils of the Cowlitz Area for specified uses. 
Tt supplements the soil maps at the back of the survey, 
which show considerable, but not precise detail, for 
each small avea. For example, not all the small wet areas 
or all the seasonal seep areas on hillsides are shown 
on. the maps. 

The ratings shown in table 7 ave based on soil char- 
acteristics, particularly permeability, available water 
capacity, topography, depth, and stability. They do not 
take into account the inaccessibility of some soils, the 
distance from population centers, or the development of 
roads, powerlines, facilities to provide water for domestic 
use, or other utilities. If the rating given in table 7 is 
moderate or severe, the main limiting properties are 
designated. The interpretations are based on observations 
and on estimates of the conditions that can be expected 
to restrict. various uses. They are based on information 
obtained from farmers, conservation specialists, suburban 
landowners, and planners. 

Limitation ratings for trails and secondary roads are 
based on slope, drainage, erodibility, and susceptibility 
to flooding. 

Limitation ratings for golf courses are based on slope 
and the capacity of the soil to support vegetation and 
to withstand foot and golf-cart traffic. 

Ratings for picnic areas and campsites are based on the 
capacity of the soil to withstand heavy foot and vehicular 
traffic and on the ease of movement for these purposes. 

Limitation ratings for playgrounds are based upon 
such soil characteristics as drainage, slope, presence of 
eravel or cobblestones on the surface, and the capacity 
of the soil to pack a firm surface and to withstand heavy 
foot. traffic. 

The ratings for Jawns and ornamentals are based on 
such soil limitations as drainage, permeability, slope, 
depth, and texture. 

Fertilizer will be needed in nearly all areas and irri- 
gation in many for effective agronomic development. 
Fertilizer should be applied according to soil tests made 
after site preparation. 

Limitation ratings for septic tank filter fields are based 
principally on permeability, depth to water table, flood 
hazard, slope, and depth to bedrock. 
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Ratings for sewage lagoons are based principally on 
permeability, depth to bedrock, and slope. 

Ratings for foundations for low buildings are based 
principally on drainage, depth to water table, suscepti- 
bility to flooding, slope, shrink-swell potential, and depth 
to bedrock. 


Formation and Classification 
of the Soils 


Soil is the product of soil-forming processes acting on 
material deposited or accumulated through geologic 
forces. The important factors in soil formation are parent 
material, climate, living organisms (particuarly vege- 
tation), relief, and time. 


Factors of Soil Formation 


Climate and living organisms, particularly vegetation, 
are the active forces in soil formation. Their effect on 
the parent material is modified by topography and by 
the length of time the parent material has been in place. 
The relative importance of each factor differs from 

lace to place. Occasionally one factor dominates and 

xes most of the properties of the soil, but normally 
the intevaction of all five factors determines what kind 
of soil develops in any given place. 


Parent material 


The soils of the Cowlitz Area developed from two 
general kinds of parent material. The more extensive is 
residuum formed in place by the weathering of rocks. 
The other consists of sand, silt, clay, and vock fragments 
transported by water, wind, or gravity, or a combination 
of these forces. 

The residual material is derived from several different 
kinds of rocks. About 45 percent of the area is under- 
lain by basic igneous rocks, including basalt, andesite, 
breccia, and tuff of the Pliocene, Miocene, Oligocene, and 
Eocene ages (4, 6, 13, 74). The surface in the survey 
area has been modified by glaciation, pyroclastics, land- 
slides, faulting, folding, and sedimentation. The result, 
especially in the hills adjacent to the Columbia River, 
is a complex, irregular pattern of soils. Olympie and 
Loper soils developed in material weathered from basalt 
and andesite. Mart soils formed in residuum from ande- 
site, tuff, breccia, and pyroclastic material. 

Abont 10 percent of the Area is underlain by sedi- 
mentary rocks of the Eocene age (4, 6). The Olequa soils 
formed in material weathered from siltstone, sandstone, 
and shale. Wader soils formed in weathered sandstone. 
The finer textured Olequa soils lend themselves to faster 
weathering and genetic horizonation than Vader soils. 
Muvial silicate clay has moved into the B horizon of 
the Olequa soils and has enriched it with clay and coated 
peds and pores. Moderate structure developed. The 
coarser textured Vader soils weathered more slowly. 
Silicate clay did not move into the B horizon; structural 
development in these soils is weak. 

The transported material consists of sediment deposited 
on flood plains and terraces, valley-fill deposits, glacio- 
fluvial and colluvial deposits, shallow-water deposits of 
siltstone, sandstone, and clay and silty wind-laid deposits. 
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About 11 percent of the soils im the Area formed in 
recent alluvium. They are soils of the Camas, Caples, 
Clato, Godfrey, Newberg, Pilchuck, Sifton, Snohomish, 
and ‘Toutle series. There has been little change in the 
original soil layers of these soils except by mottling and 
gleying, as a result of somewhat poor drainage. 

About 6 percent of the soils in the Area formed in 
old sediment on terraces. This sediment was deposited 
im Pleistocene times (4). Soils of the Gee, Hillsboro, 
Kelso, McBee, Minniece, and Speelyai series formed in 
this material. These soils are older than the recent allu- 
vial soils, but they are still dominated by their parent 
material. The coarser textured soils are influenced by 
eluviation processes, and the moderately fine textured 
soils show the effects of both eluviation and illuviation. 

About 20 percent of the soils in the Area formed in 
wind-laid material, probably of Pleistocene age. Cinebar 
soils, which oceur in the hills and mountains north of 
the Lewis River in the southeastern part of the Area, 
and Germany soils, which occur in the hills and monun- 
tains north of the Columbia River in the western part 
of the Area, formed in wind-laid material. These are 
well drained and show only weak genetic horizonation. 

About 5 percent of the soils in the Area formed in 
tuffaceous siltstone, sandstone, and clay of the Pliocene 
age. These materials were derived from explosive vol- 
canoes and from erosion of volcanic flows. They were 
deposited in a broad, shallow basin that contained lakes 
and swamps over which meandering streams deposited 
sedimentary debris (4). Seaquest and Sara soils formed 
in these materials. Seaquest soils are moderately fine 
textured and well drained. Sara soils are fine textured 
and moderately well drained to somewhat poorly drained. 

About 3 percent of the soils of the Area formed in 
old valley-fill deposits of gravel, sand conglomerate, silt, 
tuff, and clay. These materials were probably deposited 
in. the lower Pliocene times by an ancestral Columbia 
River (6). The soils that formed in them are the Cowee- 
man, Kalama, Rose Valley, and Sauvola. soils. All have 
been changed to a great extent by genetic processes, but 
the underlying clay that restricts drainage and the gravel 
and sand in Kalama soils that give these soils a coarser 
texture are still important characteristics of the soil 
profile. 

Colluvial deposits of unassorted pumice and andesite 
occur in the extreme southeastern part of the county 
and are of minor extent. These are earthflow materials of 
the Pleistocene and Recent ages. Cispus soils formed in 
these deposits. They have been influenced very little by 
genetic processes and are dominated by coarse-textured 
parent material. 

Bogs, which are of Recent age, are of minor imnortance 
in the Cowlitz Area. They are the remains of sedges, 
lilies, and associated water-tolerant plants and include 
mineral, colloidal, and woodv materials (8). Semiahmoo 
soils formed in these materials. 


Climate 


Differences in climate are directly or indirectly re- 
sponsible for variations in plant and animal life and for 
major soil differences. Climate affects the weathering of 
rocks and the removal and redisposition of material by 
water, wind, and glaciers. It also determines the perco- 
lation rate of water through the soil. 
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TABLE 7.—Degree and kind of soil limitations 


{An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The soils in 
referring to other series that appear 


Soil series and map symbols Trails and secondary Golf courses Campsites Picnic areas 
roads 
Bear Prairie: ’ . 
BpGwct S25 esse sol bese Slight......-.-.---.-- Slight...-..-------_-- Moderate: slope....__ Moderate: slope._____ 
Moderate: slope___.-_ Severe: slope... -.-. Severe: slope_____.-- Severe: slope....---- 
Moderate: slope...--- Severe: slope... _---- Severe: slope... .-- Severe: slope_..-_-- 
Severe: slope-.------ Severe: slope--____-. Severe: slope...___.- Severe: slope.--___.- 
Slight_.-.------------ Severe: cobbly.__---- Moderate: flooding Moderate: flooding 
and cobblestones. and cobblestones. 
Caples: 
Cer i ake ee toe Lie ack, Moderate: seasonal Slight..----..-----2-- Moderate: seasonal Moderate: seasonal 
water table at a water table ata water table at a 
depth of 1 to 3 depth of 1 to 3 depth of 1 to 3 
feet. feet. feet. 
Chit ato tats le DR Be Severe: seasonal Moderate: seasonal Severe: seasonal Severe: seasonal 
water table ata water table ata water table ata water table ata 
depth of 1 to 3 depth of 1 to 3 depth of 1 to 3 depth of 1 to 3 
feet. feet. feet. feet. 
Cinehbar: 
CM Bodocsoc vow ehiesceseel Slight__-.-----.------ Moderate: low Slight_.---_____-___.. Slight__..-.2_2--2__-e 
productivity. 
GnOes2520ecesh ss Sea ssaeeke Slightscossoc8 woods Severe: slope--_.---- Moderate: low Moderate: slope.__- 
productivity. 
Cn Descce Sec scat eee Moderate: slope__..-- Severe: slope...__-- Severe: slope_..____- Severe: slope_....- .- 
Go Bin os eee eae Slights:_ccucsi.ecl less Moderate: low Dlightes: 22 he ces Sliphtins otitis 
productivity. 
COG ecre se ete oe cede, Slight_.--..-.-.--.--. Moderate: low Moderate: slope.___.- Moderate: slope-.._.- 
productivity. 
CoDisnt 22teo ss cn 22h ee Moderate: slope.-.--. Severe: slope__._..-- Severe: slope...__--- Severe: slope.--._..- 
CoBs cS osc eles Ses Severe: slope.-..-.-- Severe: slope_______. Severe: slope._._._.- Severe: slope.__-__-- 
Cispus: 
GsGrns4 Geese cee che Slight..-.-----.-----. Moderate: low Moderate: slope...._- Moderate: slope...__- 
productivity. 
CSh ohn Saw see ceo vo Severe: slope. -.--_. Severe: slope...___-_ Severe: slope..._..-- Severe: slope...-.-.- 
Clato: 
Close sssik Sere eee sees Slight if not flooded.._.) Slight if not flooded.___} Slight if not flooded_.._| Slight if not flooded_._- 
CVs actives isles emciceues the! Slight if not flooded____| Slight if not flooded.._.| Slight if not flooded___.| Slight if not flooded___. 


See footnotes at end of table, 
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such mapping units may have different properties and limitations, and for this-reason it is necessary to follow carefully the instructions for 
in the first column of this table] 


Playgrounds 
Severe: slope___. 
Severe: slope.___ 
Severe: slope.___ 
Severe: slope.__- 
Severe: flooding. _ 
Severe: seasonal 

water table at 

a depth of 1 

to 3 feet. 
Severe: seasonal 


water table at 
a depth of 1 to 
3 feet. 


Slight if slopes 
are 0 to 2 
percent, 
moderate if 2 to 
8 percent. 


Severe: slope___- 
Severe: slope._.- 
Slight if slopes 
are 0 to 2 
percent, 
moderate if 2 to 
8 percent. 
Severe: slope__-_- 
Severe: slope...- 
Severe: slope_-__ 
Severe: slope_.... 
Severe: slope_..- 


Slight if not 
flooded. 


Slight if not 
flooded. 


Septic tank filter 
fields 


Landscaping 
Ornamentals Lawns 
Moderate: slope....| Moderate: slope..-- 
Moderate: slope.___| Severe: slope_--___ 
Moderate: slope.._.| Severe: slope.--_-- 
Severe: slope____-- Severe: slope_----- 
Moderate__....-_--- Severe: cobble- 
stones. 

Slight_...--.-_.__-- Slight. _...2-2----_. 
Slights 22-26 555225 Slighti. f<e222922..2) 
Moderate: low Moderate: low 
productivity. productivity. 
Moderate: low Moderate: low 
productivity. productivity. 
Moderate: low Severe: low 
productivity. productivity. 
Moderate: low Moderate: low 
productivity. productivity. 
Moderate: low Moderate: low 
productivity. productivity. 
Moderate: low Severe: low 
productivity. productivity. 
Severe: slope._.--- Severe: slope_____- 
Moderate: low Moderate: low 
productivity. productivity. 
Severe: slope__--.. Severe: slope_____- 
Slight if not Slight if not 

flooded. flooded. 


Slight if not 
flooded. 


Slight if not 
flooded. 


Slight if slopes are 
3 to 5 percent, 
moderate if 5 
to 10 percent, 
severe if more 
than 10 percent. 


Severe: slope-...-- 
Severe: slope.-.--_ 
Severe: slope... -- 
Severe: susceptible 


to flooding.’ 


Severe: seasonal 
water table at a 
depth of 1 to 3 
feet. 

Severe: seasonal 
water table at a 
depth of 1 to 3 
feet. 


Slight if slopes are 
0 to 5 percent, 
moderate if 5 to 
8 percent. 


Moderate if slopes 
are 8 to 10 
percent, severe if 
more than 10 
percent. 

Severe: slope____-- 


Slight if slopes are 
0 to 5 percent, 
moderate if 5 to 
8 percent. 


Moderate if slopes 
are 8 to 10 
percent, severe if 
more than 10 


percent. 
Severe: slope...--- 
Severe: slope__.--- 


Moderate if slopes 
are 8 to 10 
percent, severe if 
over 10 percent. 


Severe: slope.__--- 


Slight if not subject 
to flooding, 
severe if subject 
to flooding. 

Slight if not subject 
to flooding,! 
severe if subject 
to flooding. 


‘Severe: 


Sewage lagoons ! 


Moderate if slopes 
are 3 to 7 per- 
cent, severe if 
more than 7 


percent. 
Severe: slope..---- 
Severe: slope___--- 
Severe: slope._.--- 
Severe: very 


rapid permeability. 


Slight...------.---- 


Slight=:2-+iocs26.3= 


Moderate: 
moderate 
permeability. 


Severe: slope_.---- 


Severe: slope__---- 


Moderate: 


moderate 
permeability. 


Severe: 


Severe: 


Severe: 


Severe: slope.._--- 


Moderate: 
moderate 
permeability. 


Severe: very rapid 
permeability. 


Foundations for low 
buildings ? 


Slight if slopes are 
3 to 8 percent, 
moderate if more 
than 8 percent. 


Severe: slope. 
Severe: slope. 
Severe: slope. 
Severe: susceptible 


to flooding. 


Severe: high 
shrink-swell 
potential. 


Severe: high 
shrink-swell 
potential. 


Slight. 


Moderate if slopes 
are 8 to 15 
percent, severe if 
more than 15 


percent. 
Severe: slope. 
Slight. 


Moderate if slopes 
are 8 to 15 
percent, severe if 
more than 15 


percent. 
Severe: slope. 
Severe: slope. 


Moderate if slopes 
are 8 to 15 
percent, severe if 
more than 15 
percent. 

Severe: slope. 


Slight if not subject 
to flooding, 
severe if subject to 
flooding. 

Slight if not subject 
to flooding, 
severe if subject 
to flooding, 
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TABLE 7.—Degree and kind of soil limitations 


Soil series and map symbols 


Coweeman: 
CwC 


Germany: 
GmiBocceeseecsc Jo hc cee 


GmGseevetnt chs ese ucshee 


Gi Ee te cede deviate sows 


30 to 40 percent slopes_-__-- 
See footnotes at end of table. 


Trails and secondary Golf courses Campsites Pienic areas 
roads 
Moderate: seasonal Moderate: seasonal Moderate: seasonal Moderate: seasonal 


water table at a 
depth of 2 to 3 feet. 


Moderate: seasonal 
water table ata 
depth of 1 to 2 feet. 


Severe: seasonal 
water table at a 
depth of 0 to 1 foot. 


Moderate: seasonal 
water table ata 
depth of 2 to 4 feet. 


Moderate: seasonal 
water table at a 
depth of 2 to 4 feet. 


Severe: slope..-.---_ 
Slight.2 ic .4-nesense 
Blight: 2.42.8 sche Ms 
Moderate: slope____-- 
Severe: slope.------- 
Moderate: cobble- 
stones and slope. 
Severe: slope.-.-.--- 
Moderate: seasonal 


water tahle at a 
depth of 0 to 2 feet. 


Severe: seasonal 
water table at a 
depth of 0 to 2 feet. 


Slightzec222ehscecelse 


Slight if slopes are 8 
to 15 percent, mod- 
erate if 15 to 30 
percent. 


water table at a 
depth of 2 to 3 fect. 


Severe: slope._---_- 


Moderate: seasonal 
water table at a 
depth of 0 to 1 foot. 


Moderate: seasonal 
water table at a 
depth of 2 to 4 fect. 


Severe: slope-_-_---. 
Slightz22c..cshecseees 
Moderate: slope.___- 
Severe: slope....-._-- 
Severe: slope__-____- 
Severe: slope..------ 
Severe: slope.--____- 
Moderate: seasonal 


water table at a 
depth of 0 to 2 feet. 


Moderate: seasonal 
water table at a 
depth of 0 to 2 feet. 


Slight-2225. canes ccce 


Moderate if slopes are 
8 to 20 percent, 
severe if slopes are 
20 to 30 percent. 


Severe: slope_._-___. 


Severe: slope-._.---- 


water table at a 
depth of 2 to 3 feet, 


Severe: slope-___.-.- 


Severe: seasonal 
water table at a 
depth of 0 to 1 foot. 


Slightinss2tet<.s ons 
Moderate: slope___.__ 
Severe: slope______.- 
Slight_.-.._..-...-.-- 
Moderate: slope.___- 
Severe: slope___..--- 
Severe: slope._-..--- 
Severe: slope__..____ 
Severe: slope.....--- 
Moderate: seasonal 


water table ata 
depth of 0 to 2 fect. 


Severe: seasonal 
water table at a 
depth of 0 to 2 feet. 


Slight...--.-------__- 


Moderate if slopes are 
8 to 15 percent, 
severe if more than 
15 percent. 


Severe: slope. ..-.--- 


water table ata 
depth of 2 to 3 feet. 


Severe: slope..-..--- : 


Severe: seasonal 
water table at a 
depth of 0 to 1 foot. 


Slight__..2--.2-22_-- 
Moderate: slope_..__. 
Severe: slope..-.---- 
Slightce 2 oct kaudees 
Moderate: slope-.__-- 
Severe: slope..--.--- 
Severe: slope.._-_-____ 
Severe: slope...-.--- 
Severe: slope._--.__- 
Moderate: seasonal 


water table ata 
depth of 0 to 2 feet. 


Severe: seasonal 
water table ata 
depth of 0 to 2 fect. 


Slight_-__----..---..- 


Moderate if slopes are 
8 to 15 percent, se- 
vere if more than 15 
percent. 


Severe: slope. ---.. 
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Playgrounds 
Severe: slope__-_ 
Severe: slope... 
Severe: scasonal 


water table at 
a depth of 0 to 


1 foot. 
Slight__..----2 22 
Severe: slope___- 
Severe: slope__._ 


Slight if slopes 


are 0 to 2 

percent, 

moderate if 2 

to 6 percent. 
Severe: slope.___ 
Severe: slope___. 
Severe: slope____ 
Severe: slope.__- 
Severe: slope.__- 
Severe: seasonal 


water table at 
a depth of 0 to 
2 feet. 

Severe: seasonal 
water table at 
a depth of 0 to 
2 feet. 


Moderate: slope_. 


Severe: slope_--- 


Severe: slope___. 


Landscaping 
Ornamentals Lawns 

Moderate: Slights2sc2 soc see 
seasonal water 
table at a depth 
of 2 to 3 feet. 

Moderate: slope....| Moderate: slope___- 

Moderate: per- Moderate: 
meability. seasonal water 

table at a depth 
of 0 to 1 foot. 

Slights.22..s0c2554- Slights.calseccoe ae 

Dlightee ss wets 2. Moderate: slope__-_ 

Severe: slope_____- Severe: slope______ 

Slight._.2---2 2 Slights: co. 2522.222 

Slight__-..--_--_-__-- Moderate: slope___- 

Moderate: slope____| Severe: slope__--_-- 

Severe: slope__._-- Severe: slope___--- 

Moderate: slope_...| Severe: cobbly and 

steep. 

Severe: slope_..--- Severe: cobbly; 

slope. 

Moderate: seasonal | Moderate: seasonal 
water table at 4 water table at a 
depth of 0 to 2 depth of 0 to 2 
feet. feet. 

Moderate: seasonal | Severe: seasonal 
water table ata water table ata 
depth of 0 to 2 depth of 0 to 2 
feet. feet. 

Slight__.___---_---- Slight. -<282 e026 

Moderate: slope.-.-| Moderate if slopes 

are 8 to 20 per- 
cent, severe if 20 
to 30 percent. 

Severe: slope_._-__- Severe: slope..__-- 


Septie tank filter 
ficlds 


Sewage lagoons ! 


Severe: seasonal 
water table at a 
depth of 2 to 3 
feet. 

Severe: seasonal 
water table at a 
depth of 1 to 
2 feet. 

Severe: seasonal 
water table at a 
depth of 0 to 1 
foot. 


Severe: seasonal 
water table ata 
depth of 2 to 4 
feet; very slowly 
permeable. 

Severe: seasonal 
water table at a 
depth of 2 to 4 
feet; very slowly 
permeable. 

Severe: slope___--- 


Slight if slopes are 
0 to 5 percent, 
moderate if 5 to 
8 percent, 


Moderate if slopes 
are 8 to 10 per- 
cent, severe if 
more than 10 


pereent. 
Severe: slope.-_--- 
Severe: slope___--- 
Severe: slope-.---- 
Severe: slope_____. 
Severe: seasonal 


water table at a 
depth of 0 to 2 feet. 


Severe: seasonal 
water table at a 
depth of 0 to 2 
feet. 


Slight if slopes 
are 0 to 5 percent, 
moderate if 5 to 
8 percent. 

Moderate if slopes 
are 8 to 10 per- 
cent, severe if 
more than 10 
percent. 

Severe: slope_.__--- 


Moderate if slopes 
are 5 to 7 per- 
cent, severe if 
over 7 percent. 


Severe: slope..._-. 
Moderate: MH 
material. 


Slight if slopes are 
0 to 2 percent, 
moderate if more 
than 2 percent, 


Severe: slope..-_-- 
Severe: slope------ 
Moderate: 
moderate per- 
meability. 
Severe: slope_----- 
Severe: slope._---- 
Severe: slope___--_ 
Severe: slope.____. 
Severe: slope_.---- 
Slight.------------- 
Sligtiss aja fees 
Moderate: mod- 
erate perme- 
ability. 
Severe: slope____-- 
Severe: slope__---- 
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Foundations for low 
buildings 2 


Severe: high 
shrink-swell 
potential. 


Severe: high shrink- 
swell potential. 


Severe: high 
shrink-swell 
potential. 


Moderate: 
moderate shrink- 
swell potential. 


Moderate: slope. 
Severe: slope. 
Slight. 


Moderate if slopes 
are 8 to 15 per- 
cent, severe if 
more than 15 


percent, 
Severe: slope. 
Severe: slope. 
Severe: slope. 
Severe: slope. 
Severe: seasonal 


water table at a 
depth of 0 to 2 
feet. 

Severe: seasonal 
water table at a 
depth of 0 to 2 
feet. 


Moderate: mod- 
erate shrink-swell 
potential. 


Moderate if slopes 
are 8 to 15 per- 
cent, severe if 
more than 15 
percent. 

Severe: slope. 
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TABLE 7.—Degree and kind of soil limitations 


Soil series and map symbols 


Kalama: 
KaB 


For Bear Prairie part of 
LbC, LbD, LbD2, and 
Lb&, see Bear Prairie 
series. 


Made land: Md. 
Variable material, 


McBee: Mb_..--.------------- 


See footnotes at end of table. 


Trails and secondary 


roads 
Slight.-.------------- 
Slight.._....--.------ 
Moderate: slope__---- 
Severe: slope..__..-- 
Slight_......--.------- 
Moderate: erosion 
hazard; slope. 
Severe: erosion 
hazard; slope. 
Severe: erosion 
hazard. 
Slight. ...---------.-- 
Moderate: slope._---- 
Moderate: erosion 


hazard; slope. 
slope.__.-.-- 


Severe: 


Moderate: silty clay 
surface layer. 


Slight__-----------.-- 
Slight_.__.----------- 
Moderate: slope...--- 
Severe: slope___----. 


Golf courses 


Slightz sc: aictat.hlce3 


Moderate: slope.._.-- 
Severe: 


slope._-..--- 
Severe: 


slope---.---- 


Moderate: slope._.-- 


Severe: slope__-.---- 


Severe: slope-.------ 


Moderate: slope____-- 


Severe: slope_-_-.---- 
Severe: erosion 
hazard; slope. 


Severe: slope-_-._._- 
Moderate: slow 
permeability. 
Slight..-....----.-... 
Moderate: slope_....-- 
Severe: slope--..-... 
Severe: slope_-__.___. 


Campsites 


Moderate: slope__---. 
Severe: 


slope...----- 
Severe: 


slope___----- 


Moderate: slope_-_--- 


Severe: slope._.-..-- 


Severe: slope__.----- 


Slight if slopes are 3 
to 8 percent, moder- 
ate if 8 to 15 per- 
cent. 


Severe: slope.._--.-- 
Severe: erosion 
hazard; slope. 


Severe: 


slope__------ 


Moderate: slow 
permeability. 


Moderate: slope_...--- 


Severe: 


slope___.--_- 
Severe: 


slope...-..-- 


Picnic areas 


Slight... 222-22 -e 


Moderate: slope_.-__- 
Severe: 


slope_--.---- 
Severe: 


slope___.___- 


Moderate: slope____.- 


Severe: slope.-..---- 


Severe: slope--_-.--- 


Slight if slopes are 0 
to 8 percent, mod- 
erate if 8 to 15 per- 
cent. 


Severe: slope-_._--- 
Severe: slope; 
erosion hazard, 


Severe: slope--_.-_-- 


Moderate: seasonal 
water table ata 
depth of 2 to 5 feet. 


Moderate: slope_.___. 


Severe: 


slope--_.__-- 
Severe: 


slope....---- 
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Playgrounds 
Moderate: slope__ 
Severe: slope.-___ 
Severe: slope--_- 
Severe: slope._—- 
Moderate: slope-. 
Severe: slope___- 
Severe: slope. __- 
Severe: slope... 


Moderate if slopes 
are 0 to 6 per- 
cent, severe if 6 
to 15 percent. 


Severe: 
Severe: 


slope.-_- 
slope... 


Severe: slope..._ 


Moderate: slow 
permeability. 


Moderate: slope. 


Severe: slope____ 


Severe: 
Severe: 


slope____ 
slope___. 


Landseaping 
Ornamentals Lawns 
Slight____._.---___- Slight._...---. Loe. 
Moderate: slope_-_-| Moderate: slope_._- 
Moderate: slope_._.| Severe: slope___-- 
Severe: slope---.-- Severe: slope_-__-- 
Slight_____------.-- Slight.___------.__- 
Moderate: slope____| Moderate: slope_._. 
Moderate: slope___.} Severe: slope...__. 
Severe: slope...--- Severe: slope... -- 


Slight if slopes are 
3 to 8 percent, 
moderate if 8 to 
15 percent. 


Moderate: slope___- 
Moderate: slope_.__ 
Severe: slope... 
Slight... 2-2 
Slight. 22. /22c2ece_ 
Moderate: slope..__ 
Moderate: slope... 
Severe: slope_____. 


Slight if slopes are 
3 to 8 percent, 
moderate if 8 to 
15 percent. 


Severe: slope_____- 
Severe: erosion 
hazard; slope. 


Severe: slope_....- 
Slight__...---.----- 
Slight....---------- 
Moderate: slope.__. 
AG gE HS re 


Septic tank filter 


Sewage lagoons ! 
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Foundations for low 


fields buildings ? 
Severe: slow per- Slight if slopes are Slight. 
meability. 0 to 2 percent, 
moderate if more 
than 2 percent. 
Severe: slow per- Severe: slope__---- Moderate: slope. 
meability. 
Severe: slope__.--- Severe: slope..-..- Severe: slope. 
Severe: slope.._--- Severe: slope_-_---- Severe: slope. 
Severe: slow per- Slight if slopes are 0 | Moderate: moder- 
meability. to 2 percent, mod- ate shrink-swell 
rate if more than potential. 
2 percent. 
Severe: slow per- Severe: slope..--.- Moderate: slope. 
meability. 
Severe: slope...--- Severe: slope-.---- Severe: slope. 
Severe: slope._---- Severe: slope------ Severe: slope. 
Severe:! bedrock Severe: bedrock Moderate: bedrock 


at a depth of 34 
inches. 


Severe: slope_____- 
Severe: bedrock___- 
Severe: slope___-- 
Severe: perme- 


ability; seasonal 
water table at a 
depth of 2 to 5 
feet. 


Severe: mod- 
erately slow 
permeability. 


Severe: mod- 
erately slow 
permeability. 


Severe: 
Severe: 


slope-..__. 
slope...-.. 


at a depth of 34 
inches. 


Severe: 


slope.._... 
Severe: 


slope___.-- 


Severe: slope._--.- 


Moderate: 
moderate 
permeability. 


Slight if slopes are 
0 to 2 percent, 
moderate if more 
than 2 percent. 


Severe: slope...... 
Severe: slope...... 
Severe: slope...__. 


at a depth of 34 
inches. 


Severe: slope. 

Moderate if slopes 
are 8 to 15 
percent, severe 
if more than 15 
percent. 


Severe: slope. 


Moderate: moder- 
ate shrink- 
swell potential. 


Moderate: moder- 
ate shrink- 
swell 
potential. 


Moderate if slopes 
are 8 to 15 
percent, severe 
if more than 
15 percent. 


Severe: 
Severe: 


slope. 
slope. 
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SOTL SURVEY 


TABLE 7.—Degree and kind of soil limitations 


Soil series and map symbols Trails and secondary Golf courses Campsites Picnie areas 
roads 
Minniece: 

MiB ete te ec oe Moderate: seasonal Moderate: seasonal Moderate: seasonal Moderate: scasonal 
water table at a water table at a water table ata water table at a 
depth of 1 to 2 feet. depth of 1 to 2 feet. depth of L to 2 feet. depth of 1 to 2 feet. 

MtCiceisicSSchiesescecees Moderate: seasonal Moderate: seasonal Moderate: slope___--- Moderate: slope....-- 
water table at a water table at a 
depth of 1 to 2 feet. depth of 1 to 2 feet. 

MV Aviwovecicctacesletneed Moderate: seasonal Severe: seasonal Moderate: seasonal Moderate: seasonal 
water table at a water table at a water table at a water table ata 
depth of 0 to 1 foot. depth of 0 to 1 foot. depth of 0 to 1 foot. depth of 0 to 1 foot. 

Newberg: : : 

Nevsec cease cetesbes dene Slight__._.-.-.------- Slight._._--..-.------ Slighteec22 5. cco wckelet Slight:t 22 issn ened 

Nwige nut sceeeecebdeeeea le Moderate: seasonal Moderate: seasonal Moderate: seasonal Moderate: seasonal 
water table ata water table at a water table at a water table at a 
depth of 1 to 2 feet. depth of 1 to 2 feet. depth of 1 to 2 feet. depth of L to 2 feet. 

Olequa: : : . 

OeBut o8 4 ee soe Lh Slight.___...--.. -.-- Slightscc.uucete hele? Slight._-..------.--.- Slighttu2ecceeteot oe 

Ob Case i ee ee eee ase Slight: ces2sschcuses Moderate: slope_._--_- Moderate: slope_...-- Moderate: slope___.__ 

pts soo font ah oe el eaat Moderate: slope._.___ Severe: slope... - Severe: slope..-_.__. Severe: slope..-.-- _ 

Oe Ente d eee eo eee Severe: slope... -- Severe: slope-..-..-- Severe: slope.__..__- Severe: slope_-_.-_.- 

OUB Sooo fone ete ake Slight=.!2-s32ccu Pies Slightscot Uacven Secs ad Slight_._-----_-..--..- Slight.....---------2- 

OlGs sod2 uJ eOhenset estes Slight..-..----.------ Moderate: slope_--__- Moderate: slope__...- Moderate: slope_..-__ 

Olympic: . 

Oi Besertetessedl bese cee Slight=s- 220 eee es Slight_.-------------- Slight: 22.22.2465 32252 Slightico-2-.4 otec cae 

CG. ie eo Ratan Gs Gesee et Slightssicedsnesee soos Moderate: slope_----- Moderate: slope._-_-- Moderate: slope_---.. 

OM Diet nett ese oe Moderate: slope_._- Severe: slope_.------ Severe: slope __-__--- Severe: slope __.--_- 

OME eet ccs ghaki eee eee Severe: slope__--..-- Severe: slope..-.-.-- Severe: slope_....--- Severe: slope._---.-.- 

Op Bee whose See tk eS Slight__-----.-------- Slight--.--.---------- Slight--<oceccesescce 2 Slightz.n.0 coon 

OpGiiii > 25), Bese ereeet Slight-..2.sscsecce vse Moderate: slope__---- Moderate: slope_._--- Moderate: slope..--_- 


See footnotes at end of table, 
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Playgrounds 


Landscaping 


Septic tank filter 


Sewage lagoons ! 


sonal water 
table at a depth 
of 1 to 2 feet. 


Slight if slopes 
are 0 to 2 per- 
cent, moderate 
if 2 to 8 per- 


cent. 
Severe: slope___- 
Severe: slope.__. 
Severe: slope..-_ 
Moderate: slope; 


scasonal water 
table at a depth 
of 2 to 3 fect. 


Severe: slope. ___ 


Slight if slopes are 
0 to 2 percent, 
moderate if 2 to 
8 percent. 


Severe: slope____ 
Severe: slope ..- 
Severe: slope_.__ 
Severe: slope..-_ 
Severe: slope.-_-- 


water table at a 
depth of 1 to 2 
feet. 


Slight. eSSoee.c4 
Moderate: slope____ 
Moderate: slope___- 
Severe: slope.._.-- 
Slight__.. 222-2 2o_- 
Moderate: slope____ 
Slight__---.-----_ 
Moderate: slope____ 
Moderate: slope___-_ 
Severe: slope_____- 
Slight-...---- 2... 
Moderate: slope-.-. 


water table ata 
depth of 1 to 2 
feet. 


Slight______________ 
Moderate: slope.___ 
Severe: slope. __—_- 
Severe: slope..._-. 
Slight_._------_----- 
Moderate: slope._.. 
Slight... 2222202 Le 
Moderate: slope___- 
Severe: slope.._... 
Severe: slope. - 7 
Slight..-.-.-_-.___- 
Moderate: slope___. 


water table at a 
depth of L to 2 
feet; modcrately 
slow permeability; 
subject to flooding 
in places. 


Severe: moderately 
slow permeability. 


Severe: moderately 
slow permeability. 


Severe: slope___-_- 
Severe: slope_____- 
Severe: very slow 


permeability ; 
water table ata 
depth of 2 to 3 
feet. 

Severe: very slow 
permeability ; 
water table ata 
depth of 2 to 3 
feet. 


Severe: moderately 
slow permeability. 


Severe: moderately 
slow permeability. 


Severe: slope. ._.. 
Severe: slope__-___- 
Severe: moderately 


slow permeability. 


Severe: moderately 
slow permeability. 


fields 
Ornamentals Lawns 
Severe: very Moderate: Moderate: Severe: very slow Slight if slopes are 
slow = seasonal water seasonal water permeability. 0 to 2 percent, 
permeability. table at a depth table at a depth moderate if more 
of 1 to 2 feet. 1 to 2 feet. than 2 percent. 

Severe: slope....| Moderate: slope__-.| Moderate: slope_.__| Severe: very slow Severe: slope_____- 
permeability. 

Moderate:  sen- Moderate: scasonal | Moderate: sea- Severe: slow per- Slight, 2s 2s 5 foe 

sonal water water table at a sonal water table meability. 
table at a depth depth of 0 to 1 at a depth of 0 to 
of 0 to 1 foot. foot. 1 foot. 

Slight..--.-..2--_. Slight...-..---.---- Slight__....---.___. Slight if not subject | Severe: moderately 
to flooding, severe rapid permeability. 
if subject to 
flooding. 

Moderate: sea- Moderate: seasonal | Moderate: seasonal | Severe: seasonal Slight--..---------- 


Slight if slopes are 
0 to 2 percent, 
moderate if more 
than 3 percent. 


Severe: slope.___-- 
Severe: slope____-- 
Severe: slope..o..- 
Moderate: slope_.-_. 
Severe: slope._---. 
Moderate: slope... 
Moderate: slope__.- 
Severe: slope_.__-. 
Severe: slope._._-- 
Moderate: slope_--- 
Severe: slope..----- 


Foundations for low 
buildings 2 


Severe: high 
shrink-swell 
potential. 


Severe: high 
shrink-swell 
potential. 

Severe: seasonal 
water table at a 
depth of 0 to 1 
foot. 


Slight if not subject 
to flooding, severe 
if subject to 
flooding. 

Severe: seasonal 
water table at a 
depth of 1 to 2 
fect. 


Moderate: moderate 
shrink-swell po- 
tential. 


Moderate if slopes 
are 8 to 15 percent, 
severe if more than 
15 percent. 

Severe: slope. 

Severe: slope. 

Moderate: moder- 
cate shrink-swell 
potential. 


Moderate: slope. 


Severe: high shrink- 
swell potential. 


Moderate: moder- 
ate shrink-swell 
potential. 

Severe: slope. 

Severe: slope. 

Moderate: moder- 
ate shrink-swell 
potential. 

Moderate if slopes 
are 8 to 15 percent, 
severe if more than 
15 percent. 
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SOIL SURVEY 


TABLE 7.—Degree and kind of soil lanitation 


Soil series and map symbols Trails and secondary Golf courses Campsites Picnic areas 
roads 

OpDeeece soc den eesis Sosy Moderate: slope-_..-- Severe: slope_------- Severe: slope-------- Severe: slope__-.---- 

Op Been selenide oon ces ose Severe: slope.------- Severe: slope-_------ Severe: slope._.-.--- Severe: slope__------ 

Oy Greets 206 eee ee Re Moderate: cobbly__--} Severe: cobbly.------ Moderate: cobbly_...| Severe: slope_--_---- 

Pilchuck: PcB..---_.---------- Moderate: sandy.._-- Severe: sandy_--.---- Moderate: sandy___-- Slights..2-8 932 e°he05 
Riverwash: Rh. 
Variable material. 
Rock land: Ro. 
Variable material. 
Rose Valley: 

RVBete Sarees oie teh sect ue Moderate: seasonal Moderate: seasonal Moderate: seasonal Moderate: seasonal 
water table at a water table at a water table ata water table at a 
depth of 1 to 2 feet. depth of 1 to 2 feet. depth of 1 to 2 feet. depth of 1 to 2 feet. 

RVCieceeendesestus sie sece Moderate: scasonal Moderate: slope..---- Moderate: seasonal Moderate: slope; 
water table ata water table ata seasonal water table 
depth of 1 to 2 feet. depth of 1 to 2 feet. at a depth of 1 to 2 

feet. 

Bike Gece eos Severe: slope; Severe: slope_------- Severe: slope__._-.-- Severe: slope___----- 
erosion hazard. 

Ry Bicsc2 (ote eee es Sees Severe: seasonal Severe: seasonal Severe: seasonal Severe: seasonal 
water table at a water table at a water table at a water table at a 
depth of 0 to 1 foot. depth of 0 to 1 foot. depth of 0 to 1 foot. depth of 0 to 1 foot. 

Sara: . 

Sa Bie ccs nodcktnaoeed oac8 plightvess este eceuoeu Slight...---.--------- Slight______._.------- Slighte.S8c.ct eS k 

SAG ds spc ce ce eee Slehtiacscees 2. feees Moderate: slope_--.-. Moderate: slope..---- Moderate: slope___..- 

Sabereetdeueetoy sous ence Moderate: slope_...-- Severe: slope---.---- Severe: slope..-.---- Severe: slope._.-..-- 

SOB uic ides ole oder, Moderate: seasonal Moderate: seasonal Moderate: seasonal Moderate: seasonal 
water table at a water table at a water table at a water table at a 
depth of 3 to 4 feet. depth of 3 to 4 feet. depth of 3 to 4 feet. depth of 3 to 4 feet. 

Sauvola: 

SIIB tate ss ett hon oo Slight....--2--.------ Slighti..2¢ 2-5-3 fend Slight_.._....2---2--- Slight........22------ 

ClGew ocaes etnku eed ees Slight... .2s2s-.cac-2-2 Moderate: slope__...- Moderate: slope_.._..| Moderate: slope..--_- 

Clea esha. uecosdae ches Moderate: slope_...-- Severe: slope.__....- Severe: slope_._----- Severe: slope_.__.___ 


Sce footnotes at end of table. 
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Landscaping 
Playgrounds Septic tank filter Sewage lagoons ! Foundations for low 
fields buildings 2 
Ornamentals Lawns 
Severe: slope-.-_| Moderate: slope....| Severe: slope._.__. Severe: slope.__.-- Severe: slope___.-- Severe: slope. 
Severe: slope-__.| Severe: slope___.-- Severe: slope-_-_-- Severe: slope__---- Severe: slope..---- Severe: slope. 
Severe: slope__..| Moderate: cobbly_-| Severe: cobbly-_-.- Severe: slope_-_---- Severe: coarse Slight if slopes are 0 
fragments; slope. to 8 percent, 
moderate if 8 to 15 
percent, severe if 
more than 15 
percent. 
Moderate: sandy.| Severe: sandy-..._- Severe: sandy--_--- Slight if not subject | Severe:! very rapid | Slight if not subject 
to flooding, permeability. to flooding, severe 
severe ! if subject if subject to 
to flooding. flooding. 
Moderate: sea- Modcrate: seasonal | Moderate: seasonal | Severe: very slow Slight if slopes are Severe: high 
sonal water table water table at a water table ata permeability. 0 to 2 percent, shrink-swell 
at a depth of depth of 1 to 2 depth of 1 to 2 moderate if more potential. 
1 to 2 feet. feet. fect. than 2 percent. 
Severe: slope__-.| Moderate: slope_.--| Moderate: slope....| Severe: very slow Severe: slope___.-- Severe: high 
permeability. shrink-swell 
potential: 
Severe: slope_...] Moderate: slope.._-} Severe: slope__--_- Severe: slope___.-- Severe: slope.._--- Severe: slope. 
Severe: seasonal | Severe: seasonal Severe: seasonal Severe: very slow Slight if slopes are Severe: high 
water table at water table at a water table at a permeability; 0 to 2 percent, shrink-swell 
a depth of 0 to depth of 0 to 1 depth of Oto 1 seasonal water moderate if more potential. 
1 foot. foot. foot. able at a depth than 2 percent. 
of 0 to 1 foot. 
Slight if slopes Slight__-.-2- 22222. Slight---------2--_. Severe: very slow Slight if slopes are Severe: high 
are 0 to 2 permeability ; 0 to 2 percent, shrink-swell 
percent, moder- water table at a moderate if more potential. 
ate if 2 to 8 depth of 3 to 4 than 2 percent. 
percent, feet. 
Severe: slope_._-| Moderate: slope--..| Moderate: slope..__| Severe: very slow Severe: slope__---- Severe: high 
permeability ; shrink-swell 
water table at a potential. 
depth of 3 to 4 
feet. 
Severe: slope.___| Moderate: slope....| Severe: slope__.-__ Severe: slope_._--- Severe: slope.-__-- Severe: slope. 
Moderate: sea- Moderate: seasonal | Moderate: seasonal | Severe: very slow Slight if slopes are Severe: high 
sonal water water table at a water table at a permeability ; 0 to 2 percent, shrink-swell 
table at a depth of 3 to 4 depth of 3 to 4 scasonal water moderate if more potential. 
depth of 3 to 4 fect. feet. table at a depth than 2 percent. 
feet. of 3 to 4 feet. 
Slight if slopes Slightss2-.-s25-52% Slightsscto52 ove se Severe: slow Moderate: SM Severe: high shrink- 
are 0 to 2 permeability ; material. potential. 
percent, mod- seasonal water 
erate if 2 to 8 table at a depth 
percent. of 3 to 5 feet. 
Severe: slope....] Moderate: slope---.| Moderate: slope....| Severe: slow Severe: slope.____- Severe: high shrink- 
permeability; potential. 
seasonal water 
table at a depth 
of 3 to 5 feet. 
Severe: slope....| Moderate: slope....| Severe: slope.__--- Severe: slope..._.- Severe: slope._.--- Severe: slope. 
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SOIL SURVEY 


TABLE 7.—Degree and kind of soil limitations 


Sail series and map symbols Trails and secondary Golf courses Campsites Picnic areas 
roads 
Seaquest: ; . : 
SiiBc tt Ae coat eke oe Slighti.:42i734.e eda. Slight_____---..---..- Slight sePs ews oe Slight....-.2222-L-Le 
Bh nado bi aed eed cakusees Shightiocecc.2sccs.524 Moderate: slope-._.__ Moderate: slope___-.- Moderate: slope___.-- 
SinDes eoee eetg es else Moderate: slope__---- Severe: slope.-.--.-- Severe: slope._------ Severe: slope.._.---- 
Semiahmoo: Sp--------------- Severe: seasonal Severe: seasonal Severe: seasonal Severe: seasonal 
water table at or water table at or water table at or water table at or 
near the surface. near the surface. near the surface. near the surface. 
Sifton: SrB__-.-----..-------- Slight if not flooded....| Moderate: gravelly Slight if not flooded_.__| Slight if not flooded_.-- 
surface. 
Snohomish: Ss._..---------.-- Moderate: drainage.._| Moderate: drainage_--| Moderate: drainage_._.| Moderate: drainage--- 
Speelyai: 
Sy Beene scssciekseieed ee Moderate: gravelly Severe: gravelly____.- Moderate: gravelly Slight_-------2 22 eee 
surface. surface. 
Sy Beco PSO acer te cele Severe: slope___...-- Severe: slope_____--- Severe: slope...--__- Severe: slope.._.i--- 
Toutle: 
TO Bite ea? he Se ee ete Slight if not flooded_...) Severe: sandy_.--.---] Slight if not flooded_.__| Slight if not flooded.__- 
ToDiss ene otto Slight if slopes are 8 Severe: slope_-_----- Moderate if slopes are | Moderate if slopes are 
to 15 percent, 8 to 15 percent, 8 to 15 percent, 
moderate if 15 to 30 severe if 15 to 40 severe if 15 to 40 
percent, severe if 30 percent. percent. 
to 40 percent. 
UtBsieccssetasteelsSeecscc Slight if not flooded_.._) Severe: sandy__----- Slight if not flooded____| Slight if not flooded... 
TU Bo ooske te Steet s Slightiss2-ccteue eee Slight... 2222-22 Slighte.c2c-Sahi 022 42 Slight...---------_ 
Vai Dao keh oh Se ole u Moderate if slopes are | Severe: slope_._----- Severe: slope_______- Severe: slope-_---__- 
15 to 30 percent, 
severe if 80 to 45 
percent. 
Vader: 
VaDeeto ene oveunesed cece Slight if slopes are 8 Severe: slope________ Moderate if slopes are | Moderate if slopes are 
to 15 percent, 8 to 15 percent, 8 to 15 percent, 
moderate if 15 to 30 severe if 15 to 30 severe if 15 to 30 
percent. percent. percent. 
MBAS sched nicininas tae ace com tee! Severe: slope-----.-- Severe: slope..-.__-- Severe if slopes are 30 | Severe if slopes are 30 


to 50 percent. 


1 Tt is assumed that protection from flooding is adequate. 


2? Without basements. 


to 50 percent. 


Depth to seasonal water table is not considered in rating. 
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Slight if slopes 
are 0 to 2 
percent, mod- 
erate if 2 to § 


percent. 
Severe: slope__-. 
Severe: slope... 
Severe: seasonal 


water table at 
or near the 
surface. 


Moderate if not 
flooded. 


Moderate: 
drainage. 


Severe: gravelly 
surface. 


Severe: slope. __- 


Slight if slopes are 
0 to 2 percent, 
moderate if 2 
to § percent. 

Severe: slope.._-- 


Moderate: 
gravel on 
surface. 


Slight if slopes are 
0 to 2 percent, 
moderate if 2 to 
8 percent. 


Severe: slope.__. 
Severe: slope____- 
Severe: slope.__- 


Landscaping 
Septic tank filter Sewage lagoons ! Foundations for low 
fields buildings ? 
Ornamentals Lawns 

Slight: slope___._-- Slight: slope.__.__- Severe: mod-~ Slight if slopes are Moderate: mod- 
erately slow 0 to 2 perecnt, erate shrink- 
permeability. moderate if more swell potential. 

than 2 percent. 

Moderate: slope----| Moderate: slope-.-.| Severe: mod- Severe: slope_--.-- Moderate if slopes 
erately slow are 8 to 15 
permeability. percent, severe if 

more than 15 
percent. 

Moderate: slope_--_| Severe: slope___.-- Severe: slope_-_-._. Severe: slope._.__-- Severe: slope. 

Severe: seasonal Severe: seasonal Severe: seasonal Severe if organic Severe: seasonal 


water table at or 
near the surface. 


Moderate if not 
flooded. 


Moderate: 
drainage. 


Severe: shallow 
soil. 

Severe: slope._---- 
Severe: droughty__- 
Severe: droughty___ 
Severe: droughty___ 
Severe: droughty_-_- 
Severe: slope..___. 
Moderate: slope___- 
Severe: slope_..__- 


water table at or 
near the surface. 


Moderate if not 


flooded. 
Moderate: 

drainage. 

Severe: shallow 
soil. 

Severe: slope__---- 
Severe: droughty_-- 


Severe: droughty_.. 


Severe: droughty._ 
Severe: droughty_.- 
Severe: slope._..-- 
Severe: slope.._-.. 
Severe: slope_____- 


water table at or 
near the surface. 


Slight if not subject 
to flooding, 
severe 1 if subject 
to flooding. 


Severe: seasonal 
water table at a 
depth of 0 to 1 
foot. 


Severe: slow 
permeability. 


Severe: slope.___-- 


Slight if slopes are 0 
to 5 percent, 
moderute ! if 5 to 
8 percent. 

Moderate if slopes 
are 8 to 10 per- 
cent, severe ! if 
more than 10 
percent. 

Slight if slopes are 0 
to 5 percent, 
moderate if 5 to 8 
percent, severe if 
subject to flooding. 

Slight if slopes are 
0 to 5 pereent, 
moderate! if 5 to 
8 percent. 

Severe:! slope..__- 


Moderate to severe:! 
slope; bedrock at a 
depth of 314 to 
more than 6 feet. 

Severe: slope______ 


matter is more 
than 15 pereent. 


Severe: ! very rapid 
permeability. 


Severe if organic 
matter is more 
than 15 pereent. 


Moderate to 

severe: SP-SM 
material, 

Severe: slope___--- 


Severe:! very 
rapid perme- 
ability. 


Severe:! slope_---- 
Severe:! very 
rapid perme- 
ability. 
Severe:! very 
rapid perme- 
ability. 
Severe:! slope. ~--- 
Severe:! slope____- 
Severe: slope_-__-- 


water table at or 
near surface, 


Slight if not subject 
to flooding, 
severe if subject 
to flooding. 


Severe: seasonal 
water table at a 
depth of 0 to 1 
foot, 


Slight. 


Severe: slope. 


Slight. 


Moderate if slopes 
are § to 15 per- 
cent, severe if 
more than 15 
percent. 

Slight if not subject 
to flooding, severe 
if subject to 


flooding. 
Slight. 
Severe: slope. 


Moderate if slopes 
are 8 to 15 percent, 
severe if more than 
15 percent. 

Severe: slope. 


3 Hazard of contamination of ground water. 
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The Cowlitz Arca has # marine-type climate. Summers 
are cool and dry, and winters are mild, but wet and 
cloudy. Rainfall is heavier and temperatures are lower 
at the higher elevations in the mountains than in the 
valleys. Rains, however, are gentle and moisten the soil 
much more effectively than torrential downpours. The 
rainwater soaks into the soil and percolates downward. 
In regions where humidity is high, such as in the Cowlitz 
Area, the soils are more highly Jeached than in semiarid 
and desert regions. For this reason, most of the bases 


have been leached out and the soils in the Cowlitz Area. 


are generally acid in reaction. 

Climate has a marked effect on the productivity and 
fertility of soils. Soils, such as the Clato, coarse variant, 
that have an average annual rainfall of 50 inches are 
generally more fertile than similar soils, such as Sifton 
soils, that receive 90 inches or more of annual rainfall. 
At the higher elevations, the growing season is shorter, 
spring frost is later, fall frost is earlier, and the average 
annual temperature is lower than at lower elevations. 
Soils at higher elevations are less productive than those 
at lower elevations. The Bear Prairie and Vader soils, for 
example, progressively yield less timber as_ elevation 
increases because the climate is less favorable. At an 
elevation of 1,200 feet, these soils produce about 760 
board feet of Douglas-fir per acre per year. At 2,400 
feet, these same soils produce only about 274 board feet 
per acre per year. 

Living organisms 

All life on and in the soil affects soil formation. The 
raw soil material is first invaded by simple forms of life, 
such as bacteria and fungi, that grow and multiply. 
Mosses and lichens appear, followed by grasses, shrubs, 
and trees. 

Plant and animal life furnish organic matter and bring 
plant nutrients from the lower layers to the upper ones. 
Grasses and trees drop their dead leaves and trunks on 
the surface of the soil, and these furnish an enormous 
quantity of organic material over a long period. The 
roots of these plants permeate the soil sometimes to a 
depth of many feet and make it more or less porous. 
The decay of roots, especially those of grasses, provides 
a large amount of organic matter. The organic material 
from grass and tree leaves is eaten by worms and is thus 
mixed with the mineral soil material. 

Deep-rooted plants bring water from deeper horizons 
to the surface and into the stems, trunks, and leaves of 
the plants. This water brings with it a certain amount 
of dissolved mineral material. When the leaves fall and 
the plants themselves decay, these minerals are returned 
to the surface of the soi]. This process, then, brings 
important nutrients from the deeper horizons and parent 
material to the surface of the soil and enriches the 
surface layer. 

Soils that formed under grass and bracken, both of 
which have fibrous, deep-reaching roots, have a very dark 
brown to black surface layer. Some of the Germany and 
Bear Prairie soils formed under a partial cover of bracken. 
Soils that formed under coniferous and deciduous vege- 
tation generally have a very dark grayish-brown to brown 
surface layer. An example is Kelso soils. 

The decay of forest debris causes the formation of 
organic acids of various kinds, including carbonic acid. 
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These acids in solution hasten the leaching processes of 
soils and soil material, and basic elements are rapidly 
leached away. Most forested soils in humid regions are 
strongly acid, for example, Bear Prairie soils. 

An important process in humid regions where there 
is a great amount of leaching is nutrient circulation. 
Nutrients released from organic material through decay 
are leached from the surface and are carried downward 
by percolating water. Plant roots intercept the downward 
moving water and carry the water and dissolved nutrients 
back up to the plants. 

The remains of sedges, rushes, moss, labrador-tea, and 
other plants that tolerate wetness have added to the 
accumulation of peat in bog areas. Semiahmoo peat, 
formed in this manner. 

Animals convert plant remains into soil organic matter. 
They eat the plants, and the waste is returned to the 
soil where it is further transformed into organic matter. 

Burrowing animals, such as mice, moles, and mountain 
beaver, mix various horizons of the soils and thus supply 
a certain amount of fresh parent material to the surface 
layer, from which plant nutrients have been leached. 
In places the steep and very steep Olympic soils have 
been subject to the mixing and churning of the mountain 
beaver. Earthworms feed on soil organic matter and 
thoroughly mix soils in which they live. They move and 
enrich many tons of soil to the acre each year. The bur- 
rows of worms and small animals in many places reach 
deeply into the soil, and the excavated material is spread 
out over the surface. When the burrows are abandoned, 
the cavities are filled with surface soil rich in organic 
material. It is possible for roots to make rapid growth 
through some of this relatively rich material and to 
penetrate more deeply into the substratum than would 
otherwise be possible. 

Micro-organisms play an important part in the de- 
velopment of soils. They change raw vegetable material 
into organic matter. Bacteria and various kinds of fungi 
decay the dead leaves and other plant remains, which are 


’ then incorporated into the soil as organic matter. Micro- 


scopic animals live on some of these plant remains and 
help convert them into soil material. 


Relief 


The shape of the landscape influences soil formation 
because it affects drainage, erosion, plant cover, and 
moisture and air conditions within the soil. Undulations 
in the surface cause water to drain away from the high 
spots and collect in the low spots. 

Runoff is more rapid on moderate and steep slopes 
than on gentler slopes, and less water penetrates the 
soil. In this humid climate, vegetation covers most of 
the ground surface. It slows down the runoff and per- 
mits water to percolate through the soil. The steeper 
the slope, however, the more runoff. For example, 
Olympic silt loam, 2 to 8 percent slopes, has slow runoff. 
Olympic silt loam, 80 to 50 percent slopes, has rapid 
runoff. 

In some places water concentrates on the soil surface 
or is retained in the soil for a large part of the year. 
Water drains very slowly or not at all from basins and 
depressions. In such areas the large amount of moisture 
encourages the growth of plants that require ample 
water. These are areas where reeds, sedges, and mosses 
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have accumulated to form organic soils, such as Semi- 
ahmoo peat. Gleyed soils occur in depressions and nearly 
level areas. An example is Caples soils. 

Sloping soils, such as Olympic soils, are likely to be 
well drained and to have A and B horizons that are 
brown and reddish brown in color. Nearly level soils 
are not so well drained and are likely to have grayish 
colors. An example is Minniece, loamy variant. Generally, 
there is also more mottling in soils that have low slope 
gradients. 

Time 

The Jength of time required to develop a given kind 
of soil depends on the climate, the kinds and amounts 
of living organisms, the type of parent material, and 
the character of the relief. 

In time, a profile develops that has two or more 
horizons. Young soils have more weakly expressed hori- 
zons than old soils. Soils in arid climates develop more 
slowly than soils in humid climates. Steep soils develop 
distinct horizons more slowly than nearly Jevel soils. 

Generally, the soils of the Cowlitz Area that formed 
in residuum on hills, such as Olympic soils, or soils 
formed in old valley-fill deposits, such as Rose Valley 
soils, are old enough to be at least) moderately well 
developed. 

Enough time has elapsed for the Olympic soils to show 
the effects of clay movement from the A horizon and a 
buildup of clay in the B horizon. The clay is oriented, 
and clay films are forming on peds and along pore walls. 
The soils are old enough that their structure is moder- 
ately well expressed, they are well drained, oxidized 
colovs are dominant, and weathering has taken place at 
depths in excess of 5 feet. 

Rose Valley soils are old enough for extensive move- 
ment and development of clay to have taken place. Much 
of the clay has been leached out of the A horizon to the 
B horizon. In the B horizon, the clay is oriented and 
clay films have formed on ped surfaces and in pores. 
The soils are old enough to have developed strong, 
prismatic and angular blocky structure and to have 
accumulated manganese dioxide concretions. 

Soils that formed in young alluvium on flood plains, 
such as the Newberg soils, are weakly developed, and 
the parent material shows little evidence of change. 
There is only a slight darkening of the A horizon and 
no evidence of clay movement. 

The older soils in this Area are more highly leached 
of lime and other bases, have lower pH values, and are, 
in general, less fertile than the younger soils. 

The slumping of soils on hills destroys areas of re- 
sidual soils by burying, shattering, and mixing the ma- 
terial in the slumped block. New surfaces are exposed to 
weathering. As a result, there are local differences in the 
age of these soils and in the degree of their development. 


Classification of the Soils 


Classification consists of an orderly grouping of soils 
according to a system designed to make it easier to re- 
member soil characteristics and interrelationships. Clas- 
sification is useful in organizing and applying the results 
of experience and research. Soils are placed in narrow 
classes for discussion in detailed soil surveys and for 
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application of knowledge within farms and fields. The 
many thousands of narrow classes are then grouped into 
progressively fewer and broader classes in successively 
higher categories, so that information can be applied to 
large geographic areas. 

Two systems of classifying soils have been used in the 
United States in recent years. The older system was 
adopted in 1938 (2) and revised later (9). The system 
currently used by the National Cooperative Soil Survey 
was developed in the early sixties (7) and adopted in 
1965 (77). It is under continual study. 

The current system of classification has six categories. 
Beginning with the most inclusive, these categories are 
the order, the suborder, the great group, the subgroup, 
the family, and the series. The criteria for classification 
are soil properties that are observable or measurable, 
but the properties are selected so that soils of similar 
genesis are grouped together. The placement of some soil 
series in the current system of classification, particularly 
in families, may change as more precise information be- 
comes available. 

Table 8 shows the classification of each soil series of 
the survey area by family, subgroup, and order, accord- 
ing to the current system. 

Following are brief descriptions of each of the cate- 
gories in the current system. 

Order—tTen soil orders are recognized in the current 
system. They are Entisols, Vertisols, Inceptisols, Aridi- 
sols, Mollisols, Spodosols, Alfisols, Ultisols, Oxisols, and 
Histosols. The properties used to differentiate the soil 
orders are those that tend to give broad climatic group- 
ings of soils. Two exceptions are Entisols and Histosols, 
which occur in many different climates. 

The six orders to which the soils in the Cowlitz Area 
belong are Alfisols, Entisols, Histosols, Inceptisols, Molli- 
sols, and Ultisols. 

Alfisols have a light-colored surface layer, a clay- 
enriched B horizon, an accumulation of aluminum and 
iron, and a base saturation of more than 35 percent. 

Entisols are mineral soils that formed either in recent 
alluvium or in older material consisting of almost pure 
quartz sand. They have little, if any, horizon develop- 
ment. 

Histosols are soils that formed from organic material. 

Inceptisols are mineral soils that formed in young, 
but not recent, material. They lack well-defined hori- 
zons. Generally, they have a slight accumulation of 
organic matter in the surface layer and weak subangular 
blocky structure in the B2 horizon. 

Ultisols are mineral soils that have a horizon of clay 
accumulation and base saturation lower than 35 percent. 

Mollisols are mineral soils that have a thick, dark- 
colored surface layer that has high base saturation. 

Suborder—Each order is divided into suborders, pri- 
marily on the basis of soil characteristics that produce 
classes having genetic similarity. A suborder has a nar- 
rower climatic range than an order. The criteria for 
suborders reflect either the presence or absence of water- 
logging or differences in climate or vegetation. 

Great Group—Each suborder is divided into great 
groups on the basis of uniformity in the kind and se- 
quence of genetic horizons. 

Subgrowp.—Each great group is divided into sub- 
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TABLE 8.—Soil series classified according to the current system of classification 


Series 


Family 


Subgroup 


Order 


Bear Prairie !._____--- 
Cannas ou. 2esce 
Caples__-.-- 
Cinebar__ ~~ _ ~~ 
Cispus_-_.-- 
Clato._. 
Clato, coa 
Coweeman__..-------- 
Coweeman, dark 
variant. 


German 
Godfrey — 
Hillsboro. ___._------- 
Kalama..o-..-------- 


LOptrs22eac ss eoserex 
McBee ?______-_------ 


Minniece, loamy 
variant. 
Newberg ?__._--------- 
Newberg, silty variant__ 
Olequa_..-.-.-------- 
Olequa, moderately 
well drained variant. 
Olympic.....--------- 
Pilehuckicnc.c-o.ces ee 
Rose Valley_..-------- 
Rose Valley, thin 
surface variant. 


Sauvola_.-..-.------- 
Seaquesb---..2-------- 
Semiahmoo. _._-.--.-- 
SiO sash eens ace 


Medial, mesic...-.__--_-..--------------- 
Sandy-skeletal, mixed, nonacid, mesic_ 
Fine, mixed, nonacid, mesie_-_-_- 
Medial, mesic 
Cindery, mesic 
Coarse-silty, mixed, mes 
Coarse-loamy, mixed, nonacid, mesic._ 
Clayey, mixed, mesic..__---------------- 
Very fine, montmorillonitic, mesie_-_..------ 


Fine-silty, mixed, mesie___..-----.------- 
Coarse-silty, mixed, mesic_ --- 
Fine, mixed, nonacid, mesic__- 
Fine-silty, mixed, mesic —__-- 
Fine-loamy, mixed, mesic.-- 
Fine-silty, mixed, mesic—_-- 
Coarse-loamy, mixed, mesic_ 
Fine-silty, mixed, mesic. _-- 
Fine-silty, mixed, mesic_ 
Fine, mixed, mesic¢__.--- 
Fine-loamy, mixed, mesic_...-------------- 


Coarse-loamy, mixed, mesic._-.----------- 
Coarse-silty, mixed, mesic_------- 
Fine-silty, mixed, mesic___.-..---- 
Fine-silty, mixed, mesie..--.-------------- 


Clayey, mixed, mesic._.--_-------------- 
Mixed, mesic___-__---- 

Fine, mixed, mesic 
Fine, mixed, mesic 


Fine, mixed, mesi¢.----.----------------- 
Clayey, mixed, mesic--------- 
Fine-loamy, mixed, mesic 
Buie, mesic-.....-_---------------- E 
Medial over sandy skeletal, mixed, mesic____ 
Fine, mixed, nonacid, mesic__._._----.---- 
Sandy-skeletal, mixed, mesic-_- 
Medial, mesic__----.-------------------- 
Coarse-loamy over sandy or sandy-skelctal, 


Typic Dystrandepts____....-_.-------- 
Fluventie Haploxerolls........-..------ 
Mollic Fluvaquents.__._-.-22-..2.----- 


Dystric Fluventic Nerochrepts__.-------- 
Typie Nerofluvents______-_-- 
Typic Ochraquults....-.--_-. \. 
Aeric Vertie Ochraqualfs______..-.----- 


Typic Glossudalfgs__..___.-...-.-------- 
Pachic Xerumbrepts_-—-_-—-_ 
Typie Fluvaquents_._____- 
Ultie Argixcrolis..._2.. 2. 


Mollie Haploxeralfs_______ 
Dystric Xerochrepts.__..._- 
Cumulic Ultie Haploxerolls 
Typic Xerumbrepts..._.-...----------- 
Typic Umbraqualfs__...-.------------- 
Typic Ochraqualfs___.__..._...--_----- 


Fluventie Haploxerolls._...------------ 
Fluventic Haploxerolls.._....--------.- 
Ultie Haploxeralfs...._......---------- 
Ultic Haploxeralfs__._..--------------- 


Xeric Haplohumults__.-.-._.-..-_----- 
Typic Neropsamments_.-...----------- 
Argiaquic Xeric Argialbolls._.-_.----_-- 
Typic Glossaqualfs_.....--.----------- 


Mollie Glossudalfs.___......---_------- 
Xeric Haplohumultg__._._._._...2----- 
Xeric Haplohumults__.2..-2----------- 
Typic Medisaprists..._._--.--.-------- 
Umbrie Vitrandepts_.._.2-.-__-_.--.--- 
Thapto-Histic Fluvaquents...-_-------- 
Typie Udorthents___/__-___-_----------- 
Typic Vitrandepts.___..-...----------- 
Dystric Xerochrepts_......_.---------- 


Tneeptisols. 
Mollisols. 
Entisols. 
Inceptisols. 
Inceptisols, 
Inceptisols. 
Entisols. 
Ultisols. 
Alfisols. 


Alfisols. 
Inceptisols. 
Entisols. 
Mollisols. 
Alfisals. 
Alfisols. 
Inceptisols. 
Moliisols. 
Inceptisols. 
Alfisols. 
Alfisols. 


Mollisols. 
Mollisols. 
Alfisols. 
Alfisals. 


Ultisols. 
Ientisols. 
Mollisols. 
Alfisols. 


Alfisols. 
Ultisols. 
Ultisols. 
Histosals. 
Inceptisols. 
Entisols. 
Entisols. 
Inceptisols. 
Tneeptisols. 


mixed, mesic. 


! The Bear Prairie soils in the Cowlitz Area are taxadjuncts to the Bear Prairie series. They have a thinner A horizon than is appropriate 


to the classification shown. 


2 The McBee soils in the Cowlitz Area are taxadjuncts to the McBee series. They have a thicker A horizon and a more acid B horizon 


than is appropriate to the classification shown. 


3 The Newburg soils in the Cowlitz Area are taxadjuncts to the Newberg series. They have a thicker A horizon than is appropriate to the 


classification shown. 


groups, one representing the central (typic) segment of 
the group, and others, called intergrades, mace up of 
soils that have mostly properties of one great group but 
also one or more properties of another great group. 

Family.—Familics are established within each sub- 
group, primarily on the basis of properties important 
to plant growth. Some of these properties are texture, 
mineralogy, reaction, soil temperature, permeability, con- 
sistence, and thickness of horizons. 

Series—The series has the narrowest range of char- 
acteristics of the categories in the classification system. 
It is explained in the section “How This Survey Was 
Made.” 

A detailed description of each soil series in the survey 
area is given in the section “Descriptions of the Soils.” 


General Nature of the Area 


Pioneers of the 1840's, traveling between Vancouver 
and Puget Sound, were attracted by the rich bottom 
lands along the Cowlitz River and settled in the vicinity 
of what is now Kelso and Longview. The Hudson’s Bay 
Company built warehouses on the site of Longview to 
store hides, furs, wool, and wheat. The first settlers were 
farmers, trappers, and merchants. In the 1880's, the first 
large lumber mills tapped the rich timber resources. 

Longview, the first planned city in the northwest and 
the largest city in the Cowlitz Area, has a population of 
25,475. In 1960, Kelso, the county seat, had a population 
of 8,900; Woodland, 1,520; Castle Rock, 1,420; and 
Kalama, 1,140. 
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Logging and the manufacturing of timber products 
are the chief industries in the Area. Other products and 
industries include chemicals, boats, iron, steel and stain- 
less steel, machine shops, an aluminum reduction plant, 
steel and sheet metal fabricators, concrete products, food 
products, machinery, paint and varnish, and flying auto- 
mobiles. There are 146 manufacturing establishments, 
and 12 that employ 100 or more employees. 

The Cowlitz Area is served by transcontinental rail- 
roads. A. railway company connects the logging opera- 
tions to the Longview millsite and Longview Junction. 
as well as with the main railroad line at Rocky Point 
Junction north of Kelso. Overnight motor freight serv- 
ice is available to all Pacific Northwest markets. 

There is a municipal airport at Kelso and an inter- 
national airport less than an hour’s drive from Kelso 
and Longview. 

The Area is served by two transcontinental buslines. 
Daily round-trip bus service is provided hetween Kelso 
and the ocean beaches, and local buses provide service 
within Kelso and Longview. 

The port of Longview is located on the Columbia 
River approximately 50 miles east of the Pacific Ocean. 
Ii operates a versatile integrated marine terminal that 
handles bulk, liquid, and dry cargo. The port is served 
by steamship lines to the Atlantic Coast, the Caribbean, 
Europe, South Africa, the Philippine Islands, and the 
Orient, These lines have frequent, regular sailings to 
and from Longview. 

The port of Kalama has a small but expanding dock 
area and a small boat harbor. The port of Woodland 
is acquiring and preparing land for industrial develop- 
ment. 

The Cowlitz Area is served with natural gas from 
the San Juan Basin in New Mexico and the Alberta 
fields in Canada by a transmission line capable of de- 
livermg over 600 million cubic feet of gas per day. 

The Area is also served with electricity. In addition, 
the county owns and operates a steam plant, owns an 
hydroelectric plant, and has contracted for additional 
energy from the output of Priest Rapids Dam and 
Wanapum Dam on the Columbia River. 


Recreational Facilities 


Recreational facilities in the Cowlitz Area include 
parks and playgrounds, swimming pools, night-lighted 
athletic fields, private golf courses, bowling alleys, tennis 
courts, theaters, a roller skating rink, and fairgrounds. 

There are many camping and picnic areas in the sur- 
vey area, as well as excellent fishing streams and lakes. 
The Columbia, Cowlitz, Kalama, and Troutle Rivers 
attract many people who fish for silver and Chinook 
salmon, steelhead, sea-run cutthroat trout, and sturgeon. 
Silver Lake is rated high for bass and other spiny ray 
fish, and the higher Jakes and Lake Merwin, Yale Reser- 
voir, and Swift Reservoir in. adjoming Skamania County 
provide boating, water skiing, and trout fishing. There 
is also an annual run of smelt in the Cowlitz River. 

The Area provides excellent hunting for bear, deer, 
elk, grouse, pheasant, and ducks. 
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Farming * 
According to the 1964 U.S. Census of Agriculture, the 


number of farms in Cowlitz County decreased from 1,014 
in 1959 to 867 in 1964. Other statistics were as follows: 


Acres in 1959 Acresin 1964 


Land in farms_...........---------- 80, 176 83, 749 
Average size of farms_.__ 79 97 
Cropland harvested______ Rowe Se ee 12, 369 10, 455 
Cropland used only for pasture______- 10, 778 12, 773 
Cropland not harvested and not pas- 

tuted. ooo cscs ceseedeoeseasee 1, 805 1, 729 
Cultivated summer fallow...----_.-- 575 127 
Woodland used for pasture.._..----- 24, 043 21, 046 
Woodland not uscd for pasture._____- 19, 372 20, 956 
Other pasture (not cropland or wood- 

Tan @)icaccs new seta eaten! 7, 181 13, 434 
Irrigated land in farms_._._________- 2, 507 2, 544 


Many of the farms are small. About 16 percent of the 
farms are less than 10 acres, and only about 15 percent 
are more than 140 acres. About 86 percent of the farms 
are operated by owners. The rest ave operated by part- 
owners, managers, and tenants. 

Tables 9 and 10 show the acreage of the principal 
crops and the number of fruit and nut trees and grape- 
vines grown in Cowlitz County. The crops grown most 
extensively are hay and forage crops. Some small grain 
is cut for hay or for silage. Grass-legume mixtures are 
grown for pasture, hay, and silage. Field corn is used 
for silage; sweet corn, truck crops, strawberries, and 
cane fruit are grown for the fresh market and canneries. 
Bulbs and peppermint are specialty crops grown on the 
bottom land of the Columbia River. 

Most of the income from the sale of farm products in 
1964 was derived from the sale of livestock and live- 
stock products. 


TaBieE 9.—Aereage of principal crops in stated years 


Crop 1959 1964 
Acres Acres 
Corn cut for silage_...._.2.2.22222- 419 43% 
Oats harvested______________..-..-----. 303 97 
Land from which hay was cut..._.---_-__ 10, 384 7, 926 
Alfalfa and alfalfa mixtures cut for hay__ 124 178 
Clover, timothy, and mixtures of clover 
and grasses cut for hay____._-----.-- 5, O81 5, 655 
Vetch or peas, alone or mixed with oats 
or other grains, cut for hay. --.--_--- 47 44 
Oats, wheat, barley, rye, or other small 
grains cut for hay. ..-_-__ 22 ee 514 401 
Wild hay ceut____.____._____---------- 1, 534 774 
(thor WAY O01 cou gunk oc Sadascco sees 1, 662 403 
Grass silage made from cut grasses 
clover, or small grains 1, 518 471. 
Mint harvested for oifl_..-....-----.-.--- 578 755 
DWE CORN cae sen ete lec deny wlll 163 238 
Cucumbers and pickles_____.------------ 42 76 
Cabbage Joos cect eon hae eceeeaes 31 (!) 
Carrots____ 130 (0) 
Strawberries_.......-..222-- 2 eee ee 101 63 


1 No data available. 


® Statistics in this section apply to all of Cowlitz County. 
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TaBLE 10.—Number of fruit and nut trees and grapevines in 
5 grap 
stated years 
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Tasue 11—Number of livestock and poultry on farms in 
stated years 


Tree or vine 1959 1964 Livestock and poultry | 1959 1964 
Number Number Cattle and calves.._...--...------------ 15, 092 15, 312 
Apples_-~------~-------------+-------- 2, 663 1,051 Milk cows__...-_-.-------~------------- 3, 862 2) 480 
Peaches... <2iee vec nuestros te 207 2.) SET a peee dos «oe iekeee a ee ee cece tcha 56L O) 
Bartlett pears... -----.------~-------- 812 261 Hogs and pigs.-.....--.-.-------------- 1, 510 497 
Pears other than Bartlett_.--..-~-------- 251 130 Sheep and lambs_.___.---_..----------- 1, 755 944 
male en een nee nn en nee nn enn nee 336 162 Chickens, 4 months old and over_.__----. 77, 990 62, 221 
lums and prunes 872 341 Chickens, including broilers sold..._____.- 319, 135 370, 200 
Sour cherries_......-------------------- 130 62 
Sweet cherries__-~ 612 302 
English walnuts_-___------------ z 491 662 1 Not recorded, 
Pere boat totes ole ee ees yeas 5, 880 3, 774 
summers, mild but rather wet and cloudy winters, and 


Table 11 shows the number of livestoclk and poultry 
on farms in stated years. 

The number of horses used on farms has greatly de- 
creased in the last few decades, but an increasing: number 
of horses are used for riding and recreation. The num- 
bers of hogs and cattle vary with fluctuations in price 
and demand. 


Climate ° 
Climate of the Cowlitz Area is predominantly a mid- 
latitude, west coast marine-type with moist air, cool dry 


®°By Hart L. PHriips, climatologist for Washington, National 
Weather Service, U.S. Department of Commerce. 


a small daily range in temperature. There is a decided 
difference between the climate at the higher elevations 
of the eastern and western sections of the Area and that 
in the lower valleys. The Cascade Mountains shield this 
area from the higher summer and lower winter tem- 
peratures in eastern Washington, and the Willapa Hills 
offer some protection from winter storms that move in- 
land from the ocean. Cold air in winter and hot air 
typical of summer, flowing westward through the Co- 
lumbia River Gorge, have some influence on the climate. 

One of the major climate controls is the position and 
intensity of the large high and low pressure centers in 
the north Pacific Ocean. A circulation of air around 
these two regions brings a prevailing flow of air from 
a westerly or northwesterly direction into this area in 


TABLE 12.—Temperature 


[Data from Longview, 


Temperature ! Precipitation ? 
2 years in 10 will 1 year in 10 
have at least 4 days will have— 
with— 
Month 
Average Average Average 
daily daily Maximum | Minimum total’ 
maximum | minimum | temper- temper- 
ature ature Less More 
equal to | equal to than— than— 
or higher | or lower 
than— than— 
oR, oR. °F. oF, in, Tn. In. 
DAWU nec tat a gio uedews Sea daes Geren eee 44.5 31.8 55 17 5. 81 2.4 9.2 
Pebtlary. oo 22. pect rece ee wsekeeteeeliegeuese 49, 2 33. 1 60 23 4. 87 2.5 8. 4 
54.1 35. 1 66 27 4. 85 2.3 71 
61.4 38. 6 74 32 2.72 .6 5.2 
67.7 42.9 82 34 2. 30 .9 4.5 
71.8 47.5 85 38 2. 14 .2 3.9 
77.8 50. 4 90 42 . 75 (8) 1.9 
ose. 77.3 50. 7 89 43 1. 26 3 2.8 
Septdinbel 2-5. -S38e 0 Ue eso bec Senet s 73.1 48. 2 88 39 2. 01 oe 4.0 
Octobetud. oo ee Se ee ec eee ae Eee 63. 2 43. 0 75 31 4. 40 1.8 7.3 
November cs 22 2-2 cote oo eet te we ee, 52.3 36. 6 61 24 6. 43 17 10.8 
Dedembersi-h2c205-84 205 -o usc euueteoackeasseed 46.9 34.5 55 22 7. 56 3.9 10.8 
An ial’ 2.55002 eon ea ec eee eke 61.6 41.0) |oss-Lenestlee fle o8 45. 10 29.7 58.0 


! The highest temperature on record is 105° F.; the lowest is 1° F. 
2 The annual precipitation was 59.16 for the wettest year on record and 28.41 for the driest year. The heaviest monthly precipitation 


was 20.13 inches. The heaviest 24-hour rainfall was 2.9 inches. 
3 Trace. 
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summer, and from a southwesterly direction in winter. 
This circulation of air results in a rainy season be- 
ginning in fall, reaching a peak in winter, then decreas- 
Ing in spring, to a dry season in summer. The number 
of days that have measureable rainfall each month in- 


creases from less than 5 in midsummer to 20 or more late 


in fall and in winter. Precipitation decreases along the . 


eastern slopes of the Willapa Hills and increases along 
the western slopes of the Cascade Mountains. The aver- 
age annual precipitation in the lower valleys between 
these ridges ranges from 45 to 60 inches. It increases 
to between 80 and 100 inches or more along the western 
slope of the Cascades. The heaviest. precipitation at the 
lower elevations probably occurs along the Lewis River 
and other small east-west valleys in the foothills of the 
Cascades. Along the Lewis River, where the Cispus and 
Cinebar soils occur, the annual precipitation ranges from 
75 to 120 inches. Temperature and precipitation data, 
compiled from records of the U.S. Weather Bureau, are 
given in tables 12, 13, and 14. 

Snowfall is light in the lower valleys, which make up 
most of the survey area. It increases in the higher areas 
in the eastern and western sections. The snowline in mid- 
winter extends down to between 1,000 and 2,000 feet in 
elevation. Along the western slopes of the Cascades and 
below an elevation of 3,000 feet, the winter season snow- 
fall ranges from 100 to 300 inches and reaches a depth 
of 8 to 8 feet; while at an clevation above 5,000 feet, 
the snowfall ranges from 400 to 600 inches and accumu- 
lates to a depth of 10 to 20 feet. A few times each 
winter the daily snowfall ranges from 18 to 24 inches. 


and precipitation 


elevation 12 feet] 
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At the higher elevations, snow can be expected in the 
latter half of October and a snow cover usually remains 
on the ground from the last half of November until 
June. 

The most serious flooding occurs along rivers with 
headwaters in the higher elevations of the Cascades, gen- 
erally between mid-October and mid-January. During 
this period, snow reaches a depth of 1 to 6 feet on the 
higher slopes. As storms move inland from the Pacific, 
the freezing line frequently rises above the summit of 
the mountains, and 2 to 6 inches of rainfall in 24 hours 
can cause rivers to rise rapidly and flood in the lower 
valleys. Waters in the Columbia River usually reach their 
highest level in May or June. 

In winter, the average maximum and minimum tem- 
peratures decrease about 8° F. for each 1,000 feet of 
increase in elevation. In summer, the decrease is slightly 
less at elevations below 3,000 feet. The average highest 
and lowest relative humidity each day ranges from 75 
to 90 percent in winter, 55 to 90 percent in spring and 
fall, and 45 to 86 pereent in summer. During brief 
periods of dry, easterly winds the relative humidity may 
range from 20 to 30 percent. The highest temperatures 
in summer and the lowest in winter usually occur with 
easterly winds. The highest winds are generally from 
the south or southwest. Wind_ velocities ranging from 
40 to 50 m.p.h. can be expected each year. A statistical 
analysis of extreme wind velocities at 80 feet, above the 
surface indicates that the extreme velocity of wind to 
expect once each 2 years is 50 to 55 m.p.h. Once each 
50 years it is 60 to 80 m.p.h., and once each 100 years 


Precipitation 2—Continued 
2 years in 10 3 years in 10 4 years in 10 
will have— will have will have— 
| Maximum Average depth 
Average | depth of Average number of of snow on 
snowfall snow on | days with snow cover days with 
ground snow cover 
Less More Less More Less More 
than— than— than— than— than— than— 
In, In. In. in. in, In. In. In In. 
3.5 8.4 3.7 8.3 4.5 6.1 4.7 20 5 3 
3.1 6. 6 3.7 5.3 4.0 Doe 1. 4 11 2 2 
3.2 6. 2 3.9 6.0 4.6 5. 5 8 @) 1 @) 
1.2 4.0 1.7 3.5 2.5 DO. 3) Sennen Soe inners BAERS Ba tree ea ede Rie ete le eS 
11 3. 6 1.3 3.0 L7 DEG (eet ood A S| eum i ae Qo °~ Wee Ree 2 ato 
5 3.5 1.2 3.2 1.8 Dea Ve ees tll eee ate A QO:  <iidemet ates donk ss 
a1 14 .2 1.0 .3 ni Opi ett e ee I Bad ee OP ie ete eis 
4 2.4 5 1.9 5 Ue eae pe eee ee rp Oo enone amas 
.8 2.9 1.3 2.8 1.6 2 2 cee aha el ae Oot Persie Sean 
2.8 6.7 3. 2 4.9 3. 4 4.5 (C3 Rae rane eee re GQ  Ahewte seems sess 
2.5 9. 6 4,2 9,4 6.0 7.7 6) 3 1 (3) 
4.3 10.4 5.6 8.9 6.5 8.3 ; 1 1 @) 
35. 8 55. 4 41.3 50. 6 43. 2 46.7 (02: |S sceexeae2 Pei ae ccocso sea sce eee emt eseaes 


The number of clear or only partly cloudy days ranges 
from less than 10 per month in winter to 15 im spring 
and fall and to more than 20 in midsummer. Late in 
summer and in fall, low clouds and fog frequently fill 
the lower valleys to a height of 1,500 to 2,500 feet at 
night; they disappear before midafternoon. Heavy fog 
can. be expected on 8 to 5 days each month in summer 
and 10 to 14 days late in fall and winter. The sunshine 
received each month in this area of the State ranges 
from 20 to 80 percent of the possible sunshine im winter, 
35 to 50 percent in spring and fall, and 55 to 65 in 
summer. The number of hours of possible sunshine on a 
clear day increases from 8 in December to 16 in June. 
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TABLE 13.—Average monthly and annual precipitation at siz stations 
Station Eleva- Period January | February | March April May June July | August Sep- October | Novem- | Decem- { Annual 
tion tember ber ber 
Ft. ab. In. In. In. in, In. In. In, In, In, In. In, In. 
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28°F Mar. 4 Mar. 15 | Mar. 29 | Apr. 12 | Apr. 24 | Oct. 15 Oct. 26 Nov. 7 Nov. 19 | Nov. 30 223 
24°F, Feb. 4 Feb. 16 | Mar. 1 Mar. 14 | Mar. 27 | Nov.4 | Nov. 15 | Nov. 380 | Dee, 21 [..--_---- 274 
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Glossary 


Acidity. See Reaction, soil. 

Aggregate, soil. Many fine particles held in a single mass or 
cluster. Natural soil aggregates such as crumbs, blocks, or 
prisms, are called peds. Clods are aggregates produced by tillage 
or logging. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Bedding. Plowing, grading, or otherwise elevating the surface of 
fiat fields into a series of broad beds or “lands” so as to leave 
shallow surface drains between the beds. 

Bedrock. The solid rock that underlies the soil and other uncon- 
solidated material or that is exposed at the surface. 

Clay. As a sofl separate, the mineral soil particles less than 0,002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
Jess than 40 percent silt. 

Claypan. A compact, slowly permeable soil horizon that contains 
more clay than the horizon above and below it. A claypan is 
commonty hard when dry and plastic or stiff when wet. 

Cobblestones. Rounded, or partly rounded fragments of rock, 3 to 
10 inches in disimeter. 

Colluvium. Soil material, rock fragments, or both, moved by creep, 
slide, or local wash and deposited at the bases of steep slopes. 

Complex, soil. A mapping unit consisting of different kinds of soils 
that occur in such small individual areas or in such an intricate 
pattern that they cannot be shown separately on a publishable 
soil map. 

Consistence, soil. he feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Cemented—Hard and brittle; little affected by moistening. 

Firm—When moist, crushes under moderate pressure between 
thumb and forefinger and can be pressed together into a lump. 

Friable—When moist, crushes easily under gentle pressure be- 
tween thumb and forefinger and can be pressed together into 
a lump. 

iTard—When dry, moderately resistant to pressure; can be broken 
with difficulty between thumb and forefinger. 

Loose—Noncoherent when dry or moist; does not hold together 
in a mass. 

Plastic—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled 
between thumb and forefinger. 

Soft—When dry, breaks into powder or individual grains under 
very slight pressure. 

Sticky—When wet, adheres to other material and tends to 
stretch somewhat and pull apart, rather than pull free from 
other material. 

Drainage class (natural). Refers to the conditions of frequency 
and duration of periods of saturation or partial saturation that 
existed during the development of the soil, as opposed to altered 
drainage, which is commonly the result of artificial drainage 
or ivrigation but may be caused by the sudden deepening of 
channels or the blocking of drainage outlets. Seven different 
classes of natural soil drainage are recognized. 

Hecessively drained soils are commonly very porous and rapidly 
permeable and have a low water-holding capacity. 

Somewhat excessively drained soils are also very permeable and 
are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are com- 
monly of intermediate texture. 

Moderately well drained soils commonly have a slowly permeable 
Jayer in or immediately beneath the solum. They have uniform 
color in the A and upper B horizons and have mott] ing in 
the lower B and the C horizons, 

Somewhat poorly drained soils are wet for significant periods but 
not all the time, and in Podzolic soils commonly have 
mottlings below 6 to 16 inches, in the lower A horizon and 
in the B and C horizons. 

Poorly drained soils are wet for long periods and are light 
gray and generally mottled from the surface downward, al- 
though mottling may be absent or nearly so in some soils. 

Very poorly drained soils are wet nearly all the time. They have 
a dark-gray or black surface layer and are gray or light gray, 
with or without mottling, in the deeper parts of the profile. 

Erosion. The wearing away of the land surface by wind (sand- 
blast), running water, and other geological agents. 
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Fertility, soil. The quality of a soil that enables it to provide com- 
pounds, in adequate amounts and in proper balance, for the 
growth of specified plants, when other growth factors, such as 
light, moisture, temperature and the physical condition of the 
soil, are favorable. 

Field moisture capacity. The moisture content of a soil, expressed 
as a percentage of the oven-dry weight, after the gravitational, 
or free, water has been allowed to drain away; the field mois- 
ture content 2 or 3 days after a soaking rain; also called normal 
field capacity, normal moisture capacity, or capillary capacity. 

Flood plain. Nearly level lund, consisting of stream sediment, that 
borders a stream and is subject to flooding unless protected 
artificially. 

Genesis, soil. The manner in which a soil originates. Refers espe- 
cially to the processes initiated by climate and organisms that 
are responsible for the development of the solum, or true soil, 
from the unconsolidated parent material, as conditioned by 
relief and age of landform, 

Glacial outwash (geology). Coarse-bedded gravel, sand, and silt 
deposited by melt water as it flowed from glacial ice. 

Granule. A single mass or cluster of many individual soil particles, 

Gravel. Rounded or angular rock fragments greater than 2 milli- 
meters but less than 8 inches in diameter, 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, that has distinct characteristics produced by soil-forming 
processes, These are the major horizons: 

O horizon.—The layer of organie matter on the surface of a min- 
eral soil, This layer consists of decaying plant residues. 

A. horizon —The mineral horizon at the surface or just below an O 
horizon, This horizon is the one in which living organisms are 
most active and therefore is marked by the accumulation of 
humus. he horizon may have lost one or more of soluble 
salts, clay, and sesquioxides (iron and aluminum oxides). 

B horizon—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A to 
the underlying © horizon, The B horizon also has distinctive 
characteristics caused (1) by accumulation of clay, sesqui- 
oxides, humus, or some combination of these; (2) by pris- 
matic or blocky structure; (3) by redder or stronger colors 
than the A horizon; or (4) by some combination of these. 
Combined A and B horizons are usually called the solum, or 
true soil. If a soil lacks a B horizon, the A horizon alone is 
the solum, 

C horizon.—tThe weathered rock material immediately beneath 
the solum, In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 
material is known to be different from that in the solum, a 
Roman numeral precedes the letter C. 

R layer—Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath an A 
or B horizon. 

Inclusions. Areas of soil that are too small to be shown separately 
on a map of the scale used and are, therefore, mapped with a soil 
of a different kind. 

Infiltration rate. The rate at which water penetrates the surface 
of the soil at any given instant, usually expressed in inches 
per hour. It may be limited either by the infiltration capacity of 
the soil or by the rate at which water is applied to the surface 
soil. 

Lacustrine deposits (geology). Material deposited in lake water 
and exposed by lowering of the water level or elevation of the 
land. 

Leaching. The removal of soluble materials from goils or other 
material by percolating water. 

Loess. .A fine-grained eolian deposit consisting dominantly of silt 
sized particles. 

Mapping unit. Any soil, miscellaneous land type, soil complex, or 
undifferentiated soil group shown on the detailed soil map and 
identified by a symbol. 

Massive. See Structure, soil. 

Mineral soil. Soil composed mainly of inorganic (mineral) matertal 
and low in content of organic material. Its bulk density is 
greater than that of organic soil. 

Morphology, soil. The physical constitution of the soil, including 
the texture, structure, porosity, consistence, color, and other 
physical and chemical mineralogical and biological properties 
of various horizons, and their thickness and arrangement in 
the soil profile. 

Miscellaneous land type. A mapping unit for arenas of land that 
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have little or no natural soil or that are too nearly inaccessible 
for orderly examination ; or that oceur where, tor other reasons, 
it is not feasible to classify the soil, 

Mottling, soil. Irregularly marked with spots of different colors 
that vary in number and size. Mottling in soils usually. indicates 
poor aeration and lack of drainage. Descriptive terms are as 
follows; Abundance—few, common, and many; size—jine, 
mediun, and coarse; and contrast—faint, distinct, and promi- 
nent. The size measurements are these; fine, less than 5 milli- 
meters (about 0.2 inch) in diameter along the greatest ‘dimen- 
sion; mediuni, ranging from 5 millimeters to 15 millimeters 
(about 0.2 to 0.6 inch) in diameter along the greatest dimension ; 
and coarse, more than 15 millimeters (about 0.6 inch) in 
diameter along the greatest dimension. . : 

Nutrient plant. Any element taken in by a plant, essential to its 
growth, and used by it in the production of food and tissue. 
Nitrogen, phosphorus, potassium, calcium, magnesium, sulfur, 
iron, manganese, copper, boron, zine, and perhaps other ele- 
ments obtained from the soil and carbon, hydrogen, and oxygen 
obtained largely from the air and water, are plant nutrients. 

Open drain. A ditch constructed to remove surplus water from wet 
land; may also include cross slope ditches on sloping land. ; P 

Organic matter. A general term for plant and animal material, in 
or on the soil, in all stages of decomposition, Readily decom- 
posed organic matter is often distinguished from the more 
stable forms that are past the stage of rapid decomposition. 

Pan. A layer in a soil that is firmly compacted or very rich in clay. 
Frequently the word “pan” is combined with other words that 
more explicitly indicate the nature of the layers; for example, 
hardpan, fragipan, claypan, and traffic pan, 

Parent material, soil. The disintegrated and partly weathered rock 
from which soil has formed. 

Ped. An individual natural soil aggregate, such as a crumb, a 
prism, or a block, in contrast to a clod. 

Permeability, soil. The quality of a soil horizon that enables water 
or air to move through it. Terms used to describe permeability 
are as follows: very slow, slow, moderately slow, modcrate, mod- 
eratcly rapid, rapid and very rapid. 

pH value. A numerical means for designating relatively weak 
acidity and alkalinity in soils, A pH value of 7.0 indicates pre- 
cise neutrality; a higher value, alkalinity; and a lower value, 
acidity. 

Porosity, soil. The degree to which the soil mass is permeated with 
pores or cavities. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline. An 
acid, or “sour” soil is one that gives an acid reaction; an alka- 
Jine soil is one that is alkaline in reaction. In words, the degrees 
of acidity or alkalinity are expressed thus : 


pH pit 
Extremely acid_-. Below4.5 Mildly alkaline__-__- 74 to 78 
Very strongly acid. 4.5t05.0 Moderately alkaline. 7.9 to 84 
Strongly acid_-_-~ 5.1 to 5.5 Strongly alkaline___. 8.5 to 9.0 
Medium acid__.-~ 5.6to6.0 Very strongly alka- 
Slightly acid. 6.1 to 6.5 liné.2--s2c- see. e 9.1. and 
Neutral ---. 6.6 to 7.3 higher 


Residual material. Unconsolidated, partly weathered mineral ma- 
terial that accumulates over disintegrated solid rock. Residual 
material is not soil but is frequently the material in which a 
soil has formed. 

Rotation grazing. Grazing two or more pastures, or parts of a 
range in regular order, with definite recovery periods between 
grazing periods. Contrasts with continuous grazing. 

Runoff. Refers to the amount of water removed by flow over the 
surface of the soil. The amount and rapidity of runoff are 
affected by factors such as texture, structure, and porosity of 
the surface soil; the prevailing climate; and the slope, The 
degree of runoff is expressed by the terms: very rapid, rapid, 
medium, slow, very slow, and ponded, The soil is presumed to 
he bare of vegetative covering when rated for runoff. 

Sand. Individual rock or mineral fragments in soils having diam- 
eters ranging from 0.05 to 2.0 millimeters. Most sand grains 
consist of quartz, but they may be any mineral composition. 
The textural class name of any soil that contains 85 percent 
or more sand and not more than 10 percent clay. 

Sedimentary rock. A rock composed of particles deposited from 
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suspension in water. The chief sedimentary rocks are conglom- 
erate, from gravel; sandstone, from sand; shale, from clay; 
and limestone, from soft masses of calcium carbonate, There 
are many intermediate types. Some wind-deposited sands have 
been consolidated into sandstone. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002) to the lower limit of very 
fine sand (0.05). Soil of the silt textural class is 80 percent or 
more silt and less than 12 percent clay. 

Single grain. See Structure, soil. 

Site index. A numerical means of expressing the quality of a 
forest site that is based on the height of the dominant stand at 
an arbitrarily chosen age; for example, the average height at- 
tained by dominant and codominant trees in a fully stocked 
stand at the age of 50 years. 

Slope, soil. The incline of the surface of the soil. It is usually ex- 
pressed in percent of slope, which is the number of feet of full 
per 100 feet of horizontal distance. The slope classes used in 
this report are: 

Pereent 
Nearly level____.---_.----._----__----__u 
Gently sloping_-- 
Strongly sloping ----.----_-_-__-__- 


Moderately steep__-------------- +e 15 to 25 
Steep =..222.--.. --. 25 to 45 
Very ste@pos 2 alo ee ee ee More than 45 


Soil variant. A soil having properties sufficiently different from 
those of other known soils to suggest establishing a new soil 
series, but «a soil of such limited known area that creation of 
a new series is not believed to be justified, 

Solum. The upper part of the soil profile above the parent’ material 
in which the processes of soil formation are active. The solum 
in mature soils includes the A and B horizons. Generally, the 
characteristics of the material in these horizons are unlike 
those of the underlying parent material. The living roots and 
other plant and, animal life characteristic of the soil are 
largely confined to the solum. 

Strueture, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from adjoin- 
ing aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are—platy (aminated), prismatic (ver- 
tical axis of aggregates longer than horizontal), columnar 
(prisms with rounded tops), blecky (angular or subangular) 
and granular, Structureless soils are (1) single grain (each 
grain by itself, as in dune sand) and (2) massive (the particles 
adhering together withont any regular cleavage, as in many 
claypans and hardpans). 

Subsoil. Technically, the B horizon; renghly, the part of the 
solum below plow depth. 

Substratum, Technically the part of the soil below the solum. 

Taxadjuncts. Soils that cannot be classified in a series recognized in 
the classification system. Such soils are named for a series 
they strongly resemble and are designated as taxadjuncts to 
that series because they differ in ways too small to be of con- 
sequence in interpreting their usefulness or behavior. 

Texture, soil. The relative proportions of sand, silt, and clay par- 
ticles in a mass of soil. The basic textural classes, in order of 
increasing proportion of fine particles, are sand, loamy sand, 
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam, 
silty clay loam, sandy clay, silty clay and clay. The sand, loamy 
sand, and sandy loam classes may be further divided by spec- 
ifying “coarse,” “fine,” or “very fine.” 

Tile, drain. Concrete or pottery pipe placed at suitable spacings and 
seo in the soil or subsoil to provide water outlets from the 
soil. 

Topsoil. A presumed fertile soil or soil material, or one that re- 
sponds to fertilization, ordinarily rich in organic matter, used 
to topdress roadbanks, lawns, and gardens. 

Type, soil. A subdivision of the soil series that is made on the 
basis of differences in the texture of the surface layer, 

Water table. The highest part of the soil or underlying rock ma- 
terial that is wholly saturated with water. In some places an 
upper, or perched, water table may be separated from a lower 
one by a dry zone. 

Variant, soil. A soil having properties sufficiently different from 
those of other known soils to suggest establishing a new soil 
series, but a soil of such limited known aren that creation of a 
new series is not believed to be justified. 
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Conservation Service (NRCS) is committed to making its information accessible to all 
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USDA, participating in a USDA program, or participating in a program that receives 
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assistance program. (Not all prohibited bases apply to all programs.) 


To file a complaint of discrimination, complete, sign, and mail a program 
discrimination complaint form, available at any USDA office location or online at 


www.ascr.usda.gov, or write to: 


USDA 

Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, S.W. 

Washington, DC 20250-9410 


Or call toll free at (866) 632-9992 (voice) to obtain additional information, the 
appropriate office or to request documents. Individuals who are deaf, hard of hearing, 
or have speech disabilities may contact USDA through the Federal Relay service 
at (800) 877-8339 or (800) 845-6136 (in Spanish). USDA is an equal opportunity 
provider, employer, and lender. 


Persons with disabilities who require alternative means for communication of 
program information (e.g., Braille, large print, audiotape, etc.) should contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 
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WASHINGTON AGRICULTURAL EXPERIMENT STATION 


GENERAL SOIL MAP 
COWLITZ AREA, WASHINGTON 
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SOIL ASSOCIATIONS 


Germany-Olympic association: Dominantly moderately steep and 
steep, well-drained soils that formed in wind-laid silt and 
weathered basalt and andesite; on uplands 


Bear Prairie-Loper association: Dominantly steep, well-drained 
soils that formed in volcanic ash and weathered basalt and ande- 
site; on uplands 


Olympic-Olequa association: Dominantly gently sloping to steep, 
well-drained soils that formed in weathered basalt, andesite, 
sandstone, and shale; on uplands 


Seaquest-Olympic association: Dominantly gently sloping to 
steep, well-drained soils that formed in old sediments and 
weathered basalt and andesite; on uplands 


Olympic association: Dominantly gently sloping to steep, well- 
drained soils that formed in weathered basalt and andesite; on 
uplands 


Cinebar association: Dominantly steep, well-drained soils that 
formed in wind-laid silts and volcanic ash; on uplands 


Caples-Clato-Newberg association: Dominantly nearly level, 
poorly drained, somewhat poorly drained, and well-drained soils 
that formed in alluvium; on flood plains 


Kelso-Minniece-Kalama association: Dominantly nearly level 

to moderately steep, moderately well drained and somewhat poorly 
drained soils that formed in alluvium; on old stream terraces and 
lake terraces 


Compiled 1972 
This map is for general planning. It shows 
only the major soils and does not contain 
sufficient detail for operational planning. 
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U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


SOIL LEGEND 


The first capital letter is the initial one of the soil name. A second capital letter, A, B, C, 
D, or E, shows the slope. Most symbols without a slope letter are those of nearly level soils, 
but some are for land types that have a considerable range in slope. The final number, 2, in 
a symbol shows that the soil is eroded. 


NAME 


Bear Prairie silt loam, 3 to 15 percent slopes 

Bear Prairie silt loam, 15 to 30 percent slopes 

Bear Prairie silt loam, 15 to 30 percent slopes, 
eroded 

Bear Prairie silt loam, 30 to 50 percent slopes 


Camas cobbly loam 

Caples silt loam 

Caples silty clay loam 

Cinebar loam, 0 to 8 percent slopes 

Cinebar silt loam, 8 to 20 percent slopes 

Cinebar silt loam, 20 to 30 percent slopes 

Cinebar gravelly silt loam, 0 to 8 percent slopes 

Cinebar gravelly silt loam, 8 to 20 percent slopes 

Cinebar gravelly silt loam, 20 to 30 percent slopes 

Cinebar gravelly silt loam, 30 to 50 percent slopes 

Cispus gravelly sandy loam, 8 to 20 percent slopes 

Cispus gravelly sandy loam, 20 to 60 percent slopes 

Clato silt loam 

Clato silt loam, coarse variant 

Coweeman silt loam, 5 to 15 percent slopes 

Coweeman silty clay loam, 8 to 30 percent slopes 

Coweeman silty clay loam, dark variant, 0 to 4 
percent slopes 


Gee silt loam, 0 to 8 percent slopes 

Gee silt loam, 8 to 15 percent slopes 

Gee silt loam, 15 to 40 percent slopes 

Germany silt loam, 0 to 8 percent slopes 

Germany silt loam, 8 to 20 percent slopes 
Germany silt loam, 20 to 30 percent slopes 
Germany silt loam, 30 to 50 percent slopes 
Germany cobbly silt loam, 20 to 30 percent slopes 
Germany cobbly silt loam, 30 to 50 percent slopes 
Godfrey silt loam 

Godfrey silty clay loam 


Hillsboro silt loam, 0 to 40 percent slopes 


Kalama gravelly loam, 0 to 8 percent slopes 
Kalama gravelly loam, 8 to 15 percent slopes 
Kalama gravelly loam, 15 to 30 percent slopes 
Kalama gravelly loam, 30 to 60 percent slopes 
Kelso silt loam, 0 to 8 percent slopes 

Kelso silt loam, 8 to 15 percent slopes 

Kelso silt loam, 15 to 30 percent slopes 
Kelso silt loam, 30 to 50 percent slopes 


Loper-Bear Prairie complex, 3 to 15 percent slopes 

Loper-Bear Prairie complex, 15 to 30 percent slopes 

Loper-Bear Prairie complex, 8 to 30 percent slopes, 
eroded 

lLoper-Bear Prairie complex, 30 to 50 percent slopes 


McBee silty clay 

Made land 

Mart silt loam, 0 to 8 percent slopes 
Mart silt loam, 8 to 20 percent slopes 
Mart silt loam, 20 to 30 percent slopes 
Mart silt loam, 30 to 50 percent slopes 


NAME 


Minniece silt loam, 0 to 8 percent slopes 

Minniece silt loam, 8 to 25 percent slopes 

Minniece silt loam, loamy variant, O to 3 percent 
slopes 


Newberg fine sandy loam 
Newberg silt loam, silty variant 


Olequa silt loam, 0 to 8 percent slopes 

Olequa silt loam, 8 to 20 percent slopes 

Olequa silt loam, 20 to 30 percent slopes 

Olequa silt loam, 30 to 50 percent slopes 

Olequa silt loam, moderately well drained variant, 
3 to 8 percent slopes 

Olequa silt loam, moderately well drained variant, 
8 to 15 percent slopes 

Olympic silt loam, 2 to 8 percent slopes 

Olympic silt loam, 8 to 20 percent slopes 

Olympic silt loam, 20 to 30 percent slopes 

Olympic silt loam, 30 to 50 percent.slopes 

Olympic gravelly silt loam, 2 to 8 percent slopes 

Olympic gravelly silt loam, 8 to 20 percent slopes 

Olympic gravelly silt loam, 20 to 30 percent slopes 

Olympic gravelly silt loam, 30 to 50 percent slopes 

Olympic cobbly silt loam, 0 to 20 percent slopes 


Pilchuck loamy fine sand, 0 to 8 percent slopes 


Riverwash 

Rock land 

Rose Valley silt loam, 0 to 8 percent slopes 

Rose Valley silt loam, 8 to 15 percent slopes 

Rose Valley silt loam, 15 to 30 percent slopes 

Rose Valley silt loam, thin surface variant, 0 to 6 
percent slopes 


Sara silt loam, 0 to 8 percent slopes 

Sara silt loam, 8 to 15 percent slopes 

Sara silt loam, 15 to 30 percent slopes 

Sara silty clay loam, 0 to 8 percent slopes 

Sauvola loam, 0 to 8 percent slopes 

Sauvola loam, 8 to 15 percent slopes 

Sauvola loam, 15 to 30 percent slopes 

Seaquest silt loam, 0 to 8 percent slopes 

Seaquest silt loam, 8 to 20 percent slopes 

Seaquest silt loam, 20 to 30 percent slopes 
Semiahmoo peat 

Sifton gravelly loam, 0 to 8 percent slopes 
Snohomish silty clay loam 

Speelyai gravelly loamy sand, 0 to 8 percent slopes 
Speelyai gravelly loamy sand, 15 to 60 percent slopes 


Toutle loamy sand, 0 to 8 percent slopes 

Toutle loamy sand, 8 to 40 percent slopes 

Toutle gravelly loamy sand, 0 to 8 percent slopes 
Toutle fine sandy loam, 0 to 8 percent slopes 
Toutle fine sandy loam, 15 to 45 percent slopes 


Vader loam, 8 to 30 percent slopes 
Vader loam, 30 to 50 percent slopes 


COWLITZ AREA, WASHINGTON 


WORKS AND STRUCTURES 
Highways and roads 


Divided 


Highway markers 


National Interstate 


Railroads 


Single track 
Multiple track 


Abandoned 


Buildings 


School .... 


Gravel pit 


Power line 


Well, oil or gas 
Forest fire or lookout station ... 
Windmill 


Sawmill .... 


CONVENTIONAL SIGNS 
BOUNDARIES 
National or state 
County 
Limit of soil survey 
Reservation 
Land grant 


Small park, cemetery, airport... 


Land survey division corners ... |. _|_ + =| 


DRAINAGE 
Streams, double-line 
Perennial 
Intermittent 
Streams, single-line 
Parorinial scntesiwansaseane 
Intermittent 


Crossable with tillage 
implements 


Not crossable with tillage 
implements 
Unclassified 

Canals and ditches 


Lakes and ponds 


Perennial 


Drainage end or alluvial fan ... 


RELIEF 
Escarpments 


vv V¥NYYYY YY yy, 


TCU MMAMA etc 
Short steep slope 
Prominent peak 


Depressions 


Crossable with tillage 
implements 


Not crossable with tillage 
implements 


Contains water most of 
the time 


WASHINGTON AGRICULTURAL EXPERIMENT STATION 


SOIL SURVEY DATA 
Soil boundary 
and symbol 


Gravel 


Chert fragments 


Clay spot 


GUIDE TO MAPPING UNITS 


For complete information about a mapping unit, read both the description of the mapping unit and that of the soil series to which the mapping unit belongs. In referring to a capability unit, read the introduction to the 
section it is in for general information about its management. For information about the suitability of the soils as woodland and wildlife habitat, refer to the sections "Woodland" and "Wildlife and Fish." See table 
3 for data on woodland group. See pages 70 and 71 for descriptions of wildlife groups. Other information is given in tables as follows: 


Acreage and extent, table 1, page 10. Engineering uses of soils, tables 5 and 6, pages 72 through 89. 
Estimated yields, table 2, page 58. Soil limitations for town and country planning, table 7, page 92. 
Capability Woodland Wildlife Capability Woodland Wildlife 
Described unit group group Described unit group group 

Map on Map on 
symbol Mapping unit page Symbol Page Number symbol Mapping unit page 
Bpc Bear Prairie silt loam, 3 to 15 percent slopes------ 9 ITTe -3 52 8 LbD2 Loper-Bear Prairie complex, 8 to 30 percent 
BpD Bear Prairie silt loam, 15 to 30 percent slopes----- 9 IVe -2 8 slopes, eroded---------------------------------- 26 IVe-2 8 
BpDe Bear Prairie silt loam, 15 to 30 percent slopes, TbE Loper~Bear Prairie complex, 30 to 50 percent 

eroded-----------+-+----------------- + oe eee + 11 TVe-2 8 slopes ------------- 2-2 een nn een nnn nnn nen rena 26 ViIe-1 8 
BpE Bear Prairie silt loam, 30 to 50 percent slopes----- 9 Vie-1 8 Mb McBee silty clay----------------------------9----- 28 Tiw-1 L 
Ca Camas cobbly loam---~------------------------------- 12, VIs-2 9 Md Made Land------------------------- nnn nn nner ne nene eT VIIIs-1 raid 
Ce Caples silt loam-q- ---nnmee-nennnnnnnnn enone neee--- 12 TIw-1 BL MrB Mart silt loam, 0 to 8 percent slopes------------- 27 TIe-2 4 
Ch Caples silty clay loam--------------------------~---- 13 TIw-lL 1 MrC Mart silt loam, 8 to 20 percent slopes------------ 27 ITTIe-1 4 
CmB Cinebar loam, O to 8 percent slopes----------------- 15 IVe-7 5 MrD Mart silt loam, 20 to 30 percent slopes~---------- 27 IVe-1 T 
CnC Cinebar silt loam, 8 to 20 percent slopes----------- re Ive-7 5 MrE Mart silt loam, 30 to 50 percent slopes----------- eT Vie-1 T 
CnD Cinebar silt loam, 20 to 30 percent slopes---------- ren IVve-7 7 MtB Minniece silt loam, O to 8 percent slopes---~----- 28 TiIw-1 1 
CoB Cinebar gravelly silt loam, 0 to 8 percent slopes--- 1h IVe-7 5 MtC Minniece silt loam, 8 to 25 percent slopes--------+ 29 IVve- 3 
CoC Cinebar gravelly silt loam, 8 to 20 percent slopes-- 14 IVe-7 5 MvA Minniece silt loam, loamy variant, O to 3 percent 
CoD Cinebar gravelly silt loam, 20 to 30 percent slopes- a4 IVe-7 7 8 LOPES wo nw nn enn en en en ne nnn nn ne ene nnn 29 IlIw-1 3 
CoH Cinebar gravelly silt loam, 30 to 50 percent slopes- 14 Vie -1 ef Ne Newberg fine sandy loam--------------------------- 30 I-1 2 
Cs@ Cispus gravelly sandy loam, 8 to 20 percent slopes-- 15 IVe-9 9 Nw Newberg silt loam, silty variant------------------ 31 Tiw-1 1 
CsE Cispus gravelly sandy loam, 20 to 60 percent slopes- 15 Vie -3 g OeB Olequa silt loam, O to 8 percent slopes-~--------- 32 IIe-1 2 
Ct Clato silt loam------------------------------------- 15 I-1 2 OeC Olequa silt loam, 8 to 20 percent slopes---------- 33 TITe-1 2 
Cv Clato silt loam, coarse variant-----------~--------- 16 Tiw-2 2 OeD Olequa silt loam, 20 to 30 percent slopes--------- 33 IVe-1 T 
CwC  Coweeman silt loam, 5 to 15 percent slopes---------- 18 IIIe-4 3 OeE Olequa silt loam, 30 to 50 percent slopes--------- 33 Vie-1 T 
CxD Coweeman silty clay loam, 8 to 30 percent slopes---- 17 Tve-6 3 O1B Olequa silt loam, moderately well drained 
CyB Coweeman silty clay loam, dark variant, 0 to 4 variant, 3 to 8 percent slopes------------------ 33 TIIe-2 4 

percent slopes------------------------------------ 18 IVw-2 3 01C Olequa silt loam, moderately well drained 
GeB Gee silt loam, O to 8 percent slopes---------------- 20 IITe-2 1 variant, 8 to 15 percent slopes----------------- 34 ITIe-2 in 
GeC Gee silt loam, 8 to 15 percent slopes--------------- 19 IIIe-2 1 OmB Olympic silt loam, 2 to 8 percent slopes---------- 34 TIe-2 4 
GeD Gee silt loam, 15 to 40 percent slopes--~----------- 20 ViIe-1 3 OmC Olympic silt loam, 8 to 20 percent slopes--------- 35 IITe -1 4 
GmB Germany silt loam, 0 to 8 percent slopes------------ 20 IIe -2 4 OmD Olympic silt loam, 20 to 30 percent slopes-------- 35 TIVe-1 7 
Gmc Germany silt loam, 8 to 20 percent slopes----------- eal TIIe-1 k OmE Olympic silt loam, 30 to 50 percent slopes-------- 35 Vie-1 T 
GmD Germany silt loam, 20 to 30 percent slopes---------- 20 TVe-1 7 OpB Olympic gravelly silt loam, 2 to 8 percent slopes- 35 IIe -2 4 
GmE Germany silt loam, 30 to 50 percent slopes---------- el ViIe-1 7 Opec Olympic gravelly silt loam, 8 to 20 percent 
GnD Germany cobbly silt loam, 20 to 30 percent slopes--- eal We-1 T slopes ------------------------------------------ 35 IIIe-1 4 
GnE Germany cobbly silt loam, 30 to 50 percent slopes--- 21 Vie-1 ve OpD Olympic gravelly silt loam, 20 to 30 percent 
Go Godfrey silt loam----------------------------------- al ILlIw-2 3 slopes --+---------------------- = - = -- 5 -- + 35 TWe-1 7 
Gr Godfrey silty clay loam----------------------------- el TITw-2 3 OpE Olympic gravelly silt loam, 30 to 50 percent 
H1D Hillsboro silt loam, O to 40 percent slopes: 22 Slopes --- n= en ee ee nnn eee eee nee en nee 36 VIe-1 7 

O to 8 percent slopes-----~----------------------- -- IIe-1 2 OyC Olympic cobbly silt loam, 9 to 20 percent slopes-- 36 VIs-3 7 

8 to 30 percent slopes----------~----------------- -- TVe-1 2 PeB Pilchuck loamy fine sand, O to 8 percent slopes--- 36 Vis -2 10 

30 to 40 percent slopes--------------------------- -- Vie-1 7 Rh Riverwash-----------4---------------------------+-- 36 VITIw-1 10 
KaB Kalama gravelly loam, 0 to 8 percent slopes--------- ak Tile -2 4 Ro Rock land-----------------------------------+--+-- 36 VIIs-1 6 
KaC Kalama gravelly loam, 8 to 15 percent slopes~------- au IITe-2 4 RvB Rose Valley silt loam, 0 to 8 percent slopes------ 37 IIIw-3 Al 
KaD Kalama gravelly loam, 15 to 30 percent slopes------- 23 TVe-1 t RvC Rose Valley silt loam, 8 to 15 percent slopes----- 39 TVe -5 L 
Kak Kalama gravelly loam, 30 to 60 percent slopes------- ah Vie -1 T RvD Rose Valley silt loam, 15 to 30 percent slopes---- 39 Vie -2 3 
KeB Kelso silt loam, O to 8 percent slopes-------------- ah IIe -3 4 RyB Rose Valley silt loam, thin surface variant, O to 
KeC Kelso silt loam, 8 to 15 percent slopes------------- 25 IVe-3 4 6 percent slopes -------------------------------- 39 IVvw-l 3 
KeD Kelso silt loam, 15 to 30 percent slopes------------ 25 TVe -3 T SaB Sara silt loam, 0 to 8 percent slopes------------- ho Tite -2 1 
KeE Kelso silt loam, 30 to 50 percent slopes------------ 25 Vie-1 7 SaC Sara silt loam, 8 to 15 percent slopes------------ kL TITe-2 L 
Ube Loper-Bear Prairie complex, 3 to 15 percent slopes-- 25 TIIe-3 8 SaD Sara silt loam, 15 to 30 percent slopes----------- RL TVe-1 3 
LbD Loper-Bear Prairie complex, 15 to 30 percent slopes- 25 IVe~-2 8 SecB Sara silty clay loam, 0 to 8 percent slopes------- ML IlIw-2 1 

S1B  Sauvola loam, 0 to 8 percent slopes--------------- hy IIle-2 h 
SIC  Sauvola loam, 8 to 15 percent slopes-------------- he TIIe -2 4 


465-704 O - 74 (Faces Maps) No. 2 


GUIDE TO MAPPING UNITS--Continued 


Capability Woodland Wildlife Capability Woodland Wildlife 
Described unit group group Described unit group group 


Map on Map on 

symbol Mapping unit page symbol Mapping unit page Symbol Page| Symbol 

S1D Sauvola loam, 15 to 30 percent slopes------------------ 42 7 SyE  Speelyai gravelly loamy sand, 15 to 60 percent slopes- 45 Vis-1 9g 
SmB Seaquest silt loam, O to 8 percent slopes--------~----- he 4 ToB ‘Toutie loamy sand, 0 to 8 percent slopes-------------- 46 VIs-2 58 9 
SmC Seaquest silt loam, 8 to 20 percent slopes------~--~----- he \ ToD Toutle loamy sand, 8 to 40 percent slopes------------- 47 VIs-1 58 9 
SmD Seaquest silt loam, 20 to 30 percent slopes------------ he T TtB Toutle gravelly loamy sand, O to 8 percent slopes----- 7 VIs-2 58 9 
Sp Semiahmoo peat----------------- 46 == n-ne ee ee ene 43 11 TuB Toutle fine sandy loam, O to 8 percent slopes--------- eg VIs-2 58 9 
SrB Sifton gravelly loam, O to 8 percent slopes------------ 43 5 TuD ‘Toutle fine sandy loam, 15 to 45 percent slopes------- 7 ViIe-3 58 9 
Ss Snohomish silty clay loam------------------------------ yh 1 VaD Vader loam, 8 to 30 percent slopes--------------------- 48 Ive -2 55 8 
SyB Speelyai gravelly loamy sand, O to 8 percent slopes---- ks 9 VaE Vader loam, 30 to 50 percent slopes--~----------------- 7 Vie-1 8 


465-704 O - 74 (Faces Maps) No. 1 


GUIDE TO MAPPING UNITS 


For complete information about a mapping unit, read both the description of the mapping unit and that of the soil series to which the mapping unit belongs. In referring to a capability unit, read the introduction to the 
section it is in for general information about its management. For information about the suitability of the soils as woodland and wildlife habitat, refer to the sections "Woodland" and "Wildlife and Fish." See table 
3 for data on woodland group. See pages 70 and 71 for descriptions of wildlife groups. Other information is given in tables as follows: 


Acreage and extent, table 1, page 10. Engineering uses of soils, tables 5 and 6, pages 72 through 89. 
Estimated yields, table 2, page 58. Soil limitations for town and country planning, table 7, page 92. 
Capability Woodland Wildlife Capability Woodland Wildlife 
Described unit group group Described unit group group 

Map on Map on 
symbol Mapping unit page Symbol Page Number symbol Mapping unit page 
Bpc Bear Prairie silt loam, 3 to 15 percent slopes------ 9 ITTe -3 52 8 LbD2 Loper-Bear Prairie complex, 8 to 30 percent 
BpD Bear Prairie silt loam, 15 to 30 percent slopes----- 9 IVe -2 8 slopes, eroded---------------------------------- 26 IVe-2 8 
BpDe Bear Prairie silt loam, 15 to 30 percent slopes, TbE Loper~Bear Prairie complex, 30 to 50 percent 

eroded-----------+-+----------------- + oe eee + 11 TVe-2 8 slopes ------------- 2-2 een nn een nnn nnn nen rena 26 ViIe-1 8 
BpE Bear Prairie silt loam, 30 to 50 percent slopes----- 9 Vie-1 8 Mb McBee silty clay----------------------------9----- 28 Tiw-1 L 
Ca Camas cobbly loam---~------------------------------- 12, VIs-2 9 Md Made Land------------------------- nnn nn nner ne nene eT VIIIs-1 raid 
Ce Caples silt loam-q- ---nnmee-nennnnnnnnn enone neee--- 12 TIw-1 BL MrB Mart silt loam, 0 to 8 percent slopes------------- 27 TIe-2 4 
Ch Caples silty clay loam--------------------------~---- 13 TIw-lL 1 MrC Mart silt loam, 8 to 20 percent slopes------------ 27 ITTIe-1 4 
CmB Cinebar loam, O to 8 percent slopes----------------- 15 IVe-7 5 MrD Mart silt loam, 20 to 30 percent slopes~---------- 27 IVe-1 T 
CnC Cinebar silt loam, 8 to 20 percent slopes----------- re Ive-7 5 MrE Mart silt loam, 30 to 50 percent slopes----------- eT Vie-1 T 
CnD Cinebar silt loam, 20 to 30 percent slopes---------- ren IVve-7 7 MtB Minniece silt loam, O to 8 percent slopes---~----- 28 TiIw-1 1 
CoB Cinebar gravelly silt loam, 0 to 8 percent slopes--- 1h IVe-7 5 MtC Minniece silt loam, 8 to 25 percent slopes--------+ 29 IVve- 3 
CoC Cinebar gravelly silt loam, 8 to 20 percent slopes-- 14 IVe-7 5 MvA Minniece silt loam, loamy variant, O to 3 percent 
CoD Cinebar gravelly silt loam, 20 to 30 percent slopes- a4 IVe-7 7 8 LOPES wo nw nn enn en en en ne nnn nn ne ene nnn 29 IlIw-1 3 
CoH Cinebar gravelly silt loam, 30 to 50 percent slopes- 14 Vie -1 ef Ne Newberg fine sandy loam--------------------------- 30 I-1 2 
Cs@ Cispus gravelly sandy loam, 8 to 20 percent slopes-- 15 IVe-9 9 Nw Newberg silt loam, silty variant------------------ 31 Tiw-1 1 
CsE Cispus gravelly sandy loam, 20 to 60 percent slopes- 15 Vie -3 g OeB Olequa silt loam, O to 8 percent slopes-~--------- 32 IIe-1 2 
Ct Clato silt loam------------------------------------- 15 I-1 2 OeC Olequa silt loam, 8 to 20 percent slopes---------- 33 TITe-1 2 
Cv Clato silt loam, coarse variant-----------~--------- 16 Tiw-2 2 OeD Olequa silt loam, 20 to 30 percent slopes--------- 33 IVe-1 T 
CwC  Coweeman silt loam, 5 to 15 percent slopes---------- 18 IIIe-4 3 OeE Olequa silt loam, 30 to 50 percent slopes--------- 33 Vie-1 T 
CxD Coweeman silty clay loam, 8 to 30 percent slopes---- 17 Tve-6 3 O1B Olequa silt loam, moderately well drained 
CyB Coweeman silty clay loam, dark variant, 0 to 4 variant, 3 to 8 percent slopes------------------ 33 TIIe-2 4 

percent slopes------------------------------------ 18 IVw-2 3 01C Olequa silt loam, moderately well drained 
GeB Gee silt loam, O to 8 percent slopes---------------- 20 IITe-2 1 variant, 8 to 15 percent slopes----------------- 34 ITIe-2 in 
GeC Gee silt loam, 8 to 15 percent slopes--------------- 19 IIIe-2 1 OmB Olympic silt loam, 2 to 8 percent slopes---------- 34 TIe-2 4 
GeD Gee silt loam, 15 to 40 percent slopes--~----------- 20 ViIe-1 3 OmC Olympic silt loam, 8 to 20 percent slopes--------- 35 IITe -1 4 
GmB Germany silt loam, 0 to 8 percent slopes------------ 20 IIe -2 4 OmD Olympic silt loam, 20 to 30 percent slopes-------- 35 TIVe-1 7 
Gmc Germany silt loam, 8 to 20 percent slopes----------- eal TIIe-1 k OmE Olympic silt loam, 30 to 50 percent slopes-------- 35 Vie-1 T 
GmD Germany silt loam, 20 to 30 percent slopes---------- 20 TVe-1 7 OpB Olympic gravelly silt loam, 2 to 8 percent slopes- 35 IIe -2 4 
GmE Germany silt loam, 30 to 50 percent slopes---------- el ViIe-1 7 Opec Olympic gravelly silt loam, 8 to 20 percent 
GnD Germany cobbly silt loam, 20 to 30 percent slopes--- eal We-1 T slopes ------------------------------------------ 35 IIIe-1 4 
GnE Germany cobbly silt loam, 30 to 50 percent slopes--- 21 Vie-1 ve OpD Olympic gravelly silt loam, 20 to 30 percent 
Go Godfrey silt loam----------------------------------- al ILlIw-2 3 slopes --+---------------------- = - = -- 5 -- + 35 TWe-1 7 
Gr Godfrey silty clay loam----------------------------- el TITw-2 3 OpE Olympic gravelly silt loam, 30 to 50 percent 
H1D Hillsboro silt loam, O to 40 percent slopes: 22 Slopes --- n= en ee ee nnn eee eee nee en nee 36 VIe-1 7 

O to 8 percent slopes-----~----------------------- -- IIe-1 2 OyC Olympic cobbly silt loam, 9 to 20 percent slopes-- 36 VIs-3 7 

8 to 30 percent slopes----------~----------------- -- TVe-1 2 PeB Pilchuck loamy fine sand, O to 8 percent slopes--- 36 Vis -2 10 

30 to 40 percent slopes--------------------------- -- Vie-1 7 Rh Riverwash-----------4---------------------------+-- 36 VITIw-1 10 
KaB Kalama gravelly loam, 0 to 8 percent slopes--------- ak Tile -2 4 Ro Rock land-----------------------------------+--+-- 36 VIIs-1 6 
KaC Kalama gravelly loam, 8 to 15 percent slopes~------- au IITe-2 4 RvB Rose Valley silt loam, 0 to 8 percent slopes------ 37 IIIw-3 Al 
KaD Kalama gravelly loam, 15 to 30 percent slopes------- 23 TVe-1 t RvC Rose Valley silt loam, 8 to 15 percent slopes----- 39 TVe -5 L 
Kak Kalama gravelly loam, 30 to 60 percent slopes------- ah Vie -1 T RvD Rose Valley silt loam, 15 to 30 percent slopes---- 39 Vie -2 3 
KeB Kelso silt loam, O to 8 percent slopes-------------- ah IIe -3 4 RyB Rose Valley silt loam, thin surface variant, O to 
KeC Kelso silt loam, 8 to 15 percent slopes------------- 25 IVe-3 4 6 percent slopes -------------------------------- 39 IVvw-l 3 
KeD Kelso silt loam, 15 to 30 percent slopes------------ 25 TVe -3 T SaB Sara silt loam, 0 to 8 percent slopes------------- ho Tite -2 1 
KeE Kelso silt loam, 30 to 50 percent slopes------------ 25 Vie-1 7 SaC Sara silt loam, 8 to 15 percent slopes------------ kL TITe-2 L 
Ube Loper-Bear Prairie complex, 3 to 15 percent slopes-- 25 TIIe-3 8 SaD Sara silt loam, 15 to 30 percent slopes----------- RL TVe-1 3 
LbD Loper-Bear Prairie complex, 15 to 30 percent slopes- 25 IVe~-2 8 SecB Sara silty clay loam, 0 to 8 percent slopes------- ML IlIw-2 1 

S1B  Sauvola loam, 0 to 8 percent slopes--------------- hy IIle-2 h 
SIC  Sauvola loam, 8 to 15 percent slopes-------------- he TIIe -2 4 


465-704 O - 74 (Faces Maps) No. 2 
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COWL!TZ AREA, WASHINGTON NO. 3 


Photobase from 1964 aerial photographs. 5,000-foot grid ticks based on Washington plane coordinate system, south zone. 
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COWLITZ AREA, WASHINGTON NO. 6 


Land division corners are approximately positioned on this map. 


Photobase from 1964 aerial photographs. 5,000-foot grid ticks based on Washington plane coordinate system, south zone. 


This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and Washington State University. 


This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and Washington State University. 


Photobase from 1964 aerial photographs. 5,000-foot grid ticks based on Washington plane coordinate system, south zone. 


COWLITZ AREA, WASHINGTON NO. 7 


(Joins sheet 6) 


1 460 000 FEET 


(Joins inset) 


COWLITZ AREA, WASHINGTON 


380 000 FEET 


1 465 000 FEET 


(Joins sheet 13) 


SHEET NUMBER 7 


(Joins lower left) 


1 465 000 FEET 


1 Mile 


—=z@ 


5 000 Feet 


4000 3 000 2 000 1 000 10) 
Scale 1:20 000 


5 000 


“AUNSIANUN) BBEYS UOPBuiysemM pue “B1AsaG UO!}EAIBSUOD |!0g ‘@sNyjNDUBY yO JUeWIed|G Sa}eIS payiUN ayy Aq Aansns 10S e 40 Jed SE T/GT U! Palidwod jas e@ jo BuO SI dew SIy, 
“@UOZ YINOS ‘Wa}SAS a}eUIPsIOOD auejd UOJBUIYSeM UO Paseg $42!) PI4B }00j-O00'G “SydesBojoyd jevuee yOG] Woy aseqo}oyd 


dew siy} uo pauoljisod Ajajewixosdde aie si@us09 UOISIAIP puke) 


8 “ON NOLONIHSVM ‘WAYNV ZLITMOD 


1334 000 S/€ : : : (6 49@ys swor) 


> 


SHEET NUMBER 8 


Zz 
ie) 
- 
9 
= 
=x 
” 
x 
= 


COWLITZ AREA, 


ay. 
4) 


(Joins sheet 1) 


1315000 FEET (Joins sheet 1 


ae 


KLNNOO WAMVIMHVM 


000 02:T 9189S 


3924 000 S ie) 000 € 


a!W T fe) a” 


SHEET NUMBER 9 


WASHINGTON 


COWLITZ AREA, 


R.4W.|R.3W. 


1.340 000 FEET__ 


1334 000 sce T : ; NOLL) : (g 4204s suior) 


6 *ON NOLONIHSVM ‘VSeV ZLIIMOD 
“dew siyj uo pauonisod Ajapewixosdde ase ssaus0d uoIsiAip pueq 
“QUOZ YINOS 'Wa}SAS BJeUIPsOO aue|d UOJBUIyseM UO Paseg $491) pisB }00}-000'G “SydesBojoyd jelae POG] Wo aseqo;oyug 


*AYISIBAIUL) 2S UOJBUIyseM pue ‘ad!IAIag UONeAIBSUOD [10S ‘asNyjNdUBy 40 JUaWIedag Sa}e}S Pa}!UM ay} Aq A@AIns |10S e Jo J4ed Se T/6T U! pajidwod jas e yO auo Si dew siyy 


(Joins sheet 15) 1 360 000 FEE 


“AUISIBAIUL) ®JETS UOWuiysemM pue “BIIAAG UO!}EAUBSUOD [10S “aimyjnouBy 40 juBWIIedag SALES paz!UN 94) Aq Aansns j10S e jo J4ed SE [ZG] U! Pal!dwod jas e& 40 aud SI dew siy, 
*@UOZ YINOS ‘Wayshs a}eUIPs009 aue|d UOJBUIYSeM UO paseg S42!) PisB }00j-000'S “SydesBojoyd jeae YOGT WO eseqo}O4d 
“dew siy} UO pauolnisod Ajayew!xosdde ase si@usod UOISIAIP pure] 


OL “ON NOLONIHSVM 'VAYV ZLITMOD 


(LL 428y45 suor) 


Ya 


1 380 000 FEET 


° 
to | 
a 
WW 
a 
= 
=) 
Zz 
ke 
Lu 
WwW 
x= 
a 


WASHINGTON 


COWLITZ AREA, 


000 02:T 9129S 
000 T 


000 O2:T 9189S 
2 3834 000 S ) 000 T 000 z 000 € 000 000 S 


SHEET NUMBER 11 


WASHINGTON 


COWLITZ AREA, 


atW T te) % % % I 


(Z1 4eeys su 


or) 


‘Joins sheet 4 


(Joins sheet 17) 1 1 405 000 FEET 


& 2 . a = ~ ; . 5 2 a = 
1334 000 SLE OTL (OL 498ys suior) 


LL “ON NOLONIHSVM 'VSYV ZLITMOD 


“dew siy} UO pauolisod Ajayewixosdde ae ssaus0d UOISIAIp pue 
“@UOZ YINOS ‘WA}SAS BJeUIPIOO9 aud UOJBUIYSeM UO paseg $421} PUB }00j-000'SG “SydesBojoud jeUae yOGT Wo. aseqoyoyd 
“AUSIBAIUL) 83@}S UOWBuiyseM PUe 'BD!IAI@S UONeAIASUOD [10S ‘aIN}/NDUBy JO JUaWJJedaQ Sa}e}S P9}!UP) ay) Aq AaAdns j10S e jo Jued Se T/GT U! Palidwod yas e yo BuO si dew styL 


1 Mile 


5 000 Feet 


4 000 3 000 2 000 1 000 fe) 
Scale 1:20 000 


5 000 


1410 000 


> 


FEET (Joins Sheet 18) 


COWLITZ AREA, WASHINGTON 


SHEET NUMBER 12 


— 
i) 
Ww 
uw 

aS 
° 
0 
tes 
mo 


(Joins Sheet 13) 


COWLITZ AREA, WASHINGTON NO. 12 


Land division corners are approximately positioned on this map. 


Photobase from 1964 aerial photographs. 5,000-foot grid ticks based on Washington plane coordinate system, south zone. 


This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and Washington State University. 
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This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and Washington State University 


Photobase from 1964 aerial photographs. 5,000-foot grid ticks based on Washington plane coordinate system, south zone. 
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This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and Washington State Universrry. 


Photobase from 1964 aerial photographs. 5,000-foot grid ticks based on Washington plane coordinate system, south zone 


COWLITZ AREA, WASHINGTON NO. 21 


345 000 FEET 


(Joins sheet 20) 


Ww. 


PR. 3 W. 


000 FEET 


COWLITZ AREA, 


WASHINGTON 


SHEET NUMBER 21 


“1 360 000 FEET 


(Joins sheet 22) 


335 000 FEET 


1 Mile 


—_»z@® 


5 000 Feet 


4 000 3 000 2 000 1 000 ie} 
Scale 1:20 000 


5 000 


1 380 000 FEET 


N 
N 
a 
[ve 
a 
= 
= | 
z 
Hr 
Wi 
x= 
no 
| 
5 
E 
[o) 
Zz 
ae 
Zs 
=  @ 
oe 
ra 
< = 
N « 
E 
_ 
= 
(eo) 
O 


© -=— 


“AYISIBAIUL) 2S UOABuiysemM Pue 'Bd!/MUGS UOIJEUBSUOD }10g ‘aM |NIUBY ,o JUeWIIEdeg SA}eIS paz!UM a4) Aq Aaains |10S @ jo Jed SE [ZG] U! pa!dwoo jas e@ yo eu S| dew siyy 
*@UOZ YINOS ‘Wa}sks aeUIPI009 aUe|d UOJBUIYSeM UO Paseg $421} PUB }00j-000'S “SydesBojoOYG jeee HIG] WO eSeqQo}0Ud 


@Z “ON NOLONIHSVM ‘VWSYV ZLITMOD 


bet 


cary 
at 


(Lz 4994 


000 02:T 9129S 


39894 000 S (0) 000 T 000 2 000 € 000 ¥ 000 S 


aIIW T 


(e) % % % 


1 365 000 FEET 


(26) | (Joins sheet 27) 


This map is one of a set compiled in 1971 as part of a soi! survey by the United States Department of Agriculture, Soil Conservation Service, and Washington State University. 


Photobase from 1964 aerial photographs. 5,000-foot grid ticks based on Washington plane coordinate system, south zone. 
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This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and Washington State University. 


Photobase from 1964 aerial photographs. 5,000-foot grid ticks based on Washington plane coordinate system, south zone. 
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COWLITZ AREA, WASHINGTON NO. 28 


Photobase from 1964 aerial photographs. 5,000-foot grid ticks based on Washington plane coordinate system, south zone. 


This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and Washington State University. 


This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and Washington State University. 


Photobase from 1964 aerial photographs. 5,000-foot grid ticks based on Washington plane coordinate system, south zone. 
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This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and Washington State University. 


Photobase from 1964 aerial photographs. 5,000-foot grid ticks based on Washington piane coordinate system, south zone. 
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COWLITZ AREA, WASHINGTON NO. 32 


Photobase from 1964 aeria! photographs. 5,000-foot grid ticks based on Washington plane coordinate system, south zone. 


This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and Washingten State University. 
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This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and Washington State University. 


Photobase from 1964 aerial photographs. 5,000-foot grid ticks based on Washington plane coordinate system, south zone. 
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This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and Washmgton State University. 


Photobase from 1964 aerial photographs. 5,000-foot grid ticks based on Washington plane coordinate system, south zone. 
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This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and Washington State University. 


Photobase from 1964 aerial photographs. 5,000-foot grid ticks based on Washington plane coordinate system, south zone. 
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COWLITZ AREA, WASHINGTON NO. 42 


Photobase from 1964 aerial photographs. 5,000-foot grid ticks based on Washington plane coordinate system, south zone. 
This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and Washinx ton State University 
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COWLITZ AREA, WASHINGTON NO. 44 


Photobase from 1964 aerial photographs. 5,000-foot grid ticks based on Washington plane coordinate system, south zone. 
This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and Washington State University. 
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Photobase from 1964 aerial photographs. 5,000-foot grid ticks based on Washington plane coordinate system, south zone. 
This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and Washington State University: 
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COWLITZ AREA, WASHINGTON NO. 


Photobase from 1964 aerial! photographs. 5,000-foot grid ticks based on Washington plane coordinate system, south zone. 


This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and Washington State University. 
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COWLITZ AREA, WASHINGTON NO. 50 


Photobase from 1964 aerial photographs. 5,000-foot grid ticks based on Washington plane coordinate system, south zone. 


This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and Washington State University 
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COWLITZ AREA, WASHINGTON NO. 54 


Photobase from 1964 aerial photographs. 5,000-foot grid ticks based on Washington plane coordinate system, south zone. 


This map is one of a set compiled in 1971 as part of a soil survey by the United States Department of Agriculture, Soil Conservation Service, and Washington State University 
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